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ELIMINATEtheVARIABLES 
in Television Installation 
with the TRANSVISION 
FIELD STRENGTH METER 

IMPROVES INSTALLATIONS'! 

SAVES THE WORK!! 

Hos numerous feotures and advontoges, 
including—(1) Meosures octuol picture slg- 
nol strength . . . (2) Permits octuol pic¬ 
ture signol measurements without the use 
of o complete television set ... (3) An¬ 
tenna orientotion con be done exoctly . . . 
(4) Measures losses or goin of various 
ontenno and leod-ln comblnotians ... (5) 
Useful for checking receiver re-rodiotlon 
(local oscillotor) ... (6) 12 CHANNEL 
SELECTOR . . . (7) Amplitudes of Interfer¬ 
ing signols con be checked ... (8) Weighs 
only 5 lbs. ... (9) Individuolly calibrated 
. . . (10) Housed In ottroctlve metol corry- 
ing cose . . . (II) Initiol cost of this unit 
is covered offer only 3 or 4 instollotions 
(12) Operates on MOV, 60 Cycles. A.C. 
Model FSM-I, with tubes. Net $99.50 



NEW LOW PRICE 
TRANSVISION ALL-CHANNEL 
TELEVISION BOOSTER 


CONTINUOUS TUNING 

To ossure television reception in weak signal 
areas, or oreos which ore out of ronge of 
certain broadcasting stotians, Tronsvision 
engineers hove designed this new booster. It 
increases signal strength on all television 
channels. Tunes all television channels con» 
tinuously. Can be used with ony type of tele¬ 
vision receiver. Unusuolly high goin in upper 
television channels. 

Model B-l .List $32.50 
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DuMont TV-FM 

INPUTUNER 

The finest TV-FM Tuner on the mar¬ 
ket today! Distributed exclusively by 
Transvision. 

■ Covers oil 12 chonnelt, entire FM ronge. 

• Continuously tunes from 44 to 2U me without o 
break. Reouires no bond switching for tun.nq 
from chonnel to chonnel. 

• Complete with tubes ond escutcheon. 

Model IT-1 . List $59.95 

TRANSVtStON ALL-ANGLE 
LENSES for ALL TV SETS 

Give picture sires up to 150 sq. in. Exclusive pat¬ 
ented feoture mokes Imoge visible from wide 
ongle. Lenses come with adopter for instollotion 
on ANY 7" of tO” picture tube, ond with color 
kits. 

All-Angle Lens for 7" tubes (gives 75 sa. in. 
picture). $25.95. All-Angle Lens for 10" tubes (gi/es 
150 so. in. picture), $37.50. 

For 12'/?" tubes. $49.50 



GET INTO the TV BUSINESS 
In a BIG WAY with the 
TRANSVISION DEALER PLAN 

WRITE FOR FOLDER D-l 


INSTRUMENTS 



TELEVISION and FM 
SWEEP SIGNAL GENERATOR 

Complete freaoenev coveroqe ffom 0-227 MC with 
no bond switching, . . . Sweep width from 0-12 MC 
completely vorioble. . , . Accurotely colibroted 
built-in morker qenerotof. 

OUTSTANDING FEATURES: (I) Frequency ronge 
from 0-227 MC . . . (2) Diol colibroted in frequency 
. . . (3) Sweep width from 0-12 MC completely 
variable ... (4) Self-contained morkers reodoble 
directly on the dial to .5% or better. (No externol 
generator required to prov de the marker signals) 
... (5) CryStol controlled output maites Possible 
any crystal controlled frenuenev from 5-230 MC . . . 
(6) Plenty of voltage output—permits stoge-by- 
stoge alignment ... (7) Output impedonce 5-125 
ohms ... (8) Directly colibroted markers. 20 30 
MC for trap, sound ond video IF alignment ... {91 
RF for olignment of traps for IF channels when a 
DC voltrreter is used as the indicating medium . . . 
(lO) Unmodulated RF signal to provide morker 
pips simultoneously with the main variable oscil¬ 
lotor . . . (Ill Morkers can be controlled as to 
output strength In the pip oscillotor ... (12) Power 
SuPpIv completely shielded ond filtered to prevent 
leokoqe . . . (13) Ail octive K beS ore the new mod¬ 
ern rriniature type . . . (14) Phasing control in- 
corroroted in the generator ... (15) Operates on 
MOV. 60 Cycles. AC. 

Model 5G . Net $79.50 

REMOTE CONTR-QL UNIT 

OPERATES ANY TELEVISION SET from o 
DISTANCE UP to 50 feet. 



Model TRCU Remote Control Unit, foctorv pre 
wired and tested, with 25‘tt. cable . $69.00 

Also ovoiloble without cobinet . 65.00 


wired and tested, with 25‘tt. cable . $69.00 

Also ovoiloble without cobinet . 65.00 


USE THIS COUt^ON 


If YOU ARE NOT NEAR 
A TRANiVlSION OUTLET - 


MAIL TO: TRANSVISION, INC., NEW ROCHELLE, N. Y. 

Pleose ship the following Tronsvision Products THROUGH YOUR NEAREST LOCAL OUTLET:^ 


om enclosing 10% DEPOSIT in the amount of $_ 


, bolonce C.O.D. 


( ) I wont to get into the Television Business. Send me detoils of your Daoler Plan. 


I 

1 (pleose print) 

I Address_ _ 


Nome_ 


_Cify A Zone_ 


$tote_ 































You Practice Radio SERVICING 


You Practice 

I Send You Parts To 
This Equipment 


As part of my Servicing 
Course, I send you the speaker, 
tubes, chassis, transformer, 
loop antenna, EVERYTHING 
you need to build this modem 
Radio Receiver that brings in 
local and distant stations. You 
use it to con- 
many 

f ^i PI testa and ex> 

I t>eriments. 


As partof my new Com¬ 
munications Course I 
B»nd you parts to 
build your own Trans¬ 
mitter. Conduct actual 
procedure demanded 
of Broadcast Station 
Operators, practice 
many interesting ex- 
P “iments and tests, 
learn how to put a 
transmitter on the air. 


YOU BUILD V 

this Tester as part \ 
of my Servicing! 
Course. It soon helps you 
EARN EXTRA MONEY fix¬ 
ing neigi liors' Radios in spare time. 


mr moneyinakiiig Radio and Televieion shop? I’ve 

■ trained hundreds of men toith no previous experu 

ence to be Radio technicians. I can do the same for 
r yon ! Or now, for the first time, enroll in my neto 

W practical course In Radio—Television Cornmunl- 

^ cations — learn to be a Broadcasting and Commonica- 

\ tioiis technician. You learn Radio and Television 

principles from clear, illustrated lessons. You get 
practical Radio experience with MANY KITS OP 
k parts I SEND in niy traIn-at-home method. All 
equipment yours to keep. 

MAKE EXTRA MONEY IN SPARE TIME 
I L sunn, Prnliiit As part of my Radio Servicing Course, I send 
MjtiQUI Rifii Itshtitf extra money booklets, starting the day you 
enroll. Use your know-how to make $r>, $10 and more a werk EXTRA 
MONEY fixing Radios in spare time while training. The next step 
is your own Radio shop or a good-pay Radio servicing job. Or, If you 
prefer, get Into Government. Police, Aviation or Marine Radio, Broad¬ 
casting, Radio Manufacturing or Public Address Work. 

BRIGHT FUTURE IN TELEVISION 

Think of the present and future opportunities in the fast-growing 
Television field. New stations are going on the air every month. . 
Television manufacturers are pro<lucing over 100,000 sets a month. 
It’s a fast-growing field and the man who knows Television will 
he in demand. 

GET ACTUAL LESSON AND BOOK FREE 

Send now for my special DOUBLE FREE Oh'FER. Get actual 
lesson on Radio Repairing short-cuts abROlutcly free. Also get 
64.page book. HOW TO BE A SUCCESS IN RADIO—TEI.EVlSlON 
— EliECTKONlCS.” See how quickly, easily you can start. J E. 
SMITH. President, Dept. 9FX National Radio Institute, Pioneer 
I/otfiC Studj/ Itadio School, Washington 9, 


YOU BUILD this Power Pack as 
^ part of my new Communi- 
b 11 cations Course. Use it to 

IjtaL conduct fascinating 
. experiments with fre- 
quency am- 
in|F H|Bb plifiers and 
multipliers, 
buffer 

ni X stages, etc. 


YOU BUILD this 

Signal Generator as 
part of my Servic¬ 
ing Course for more 
valuable exnerience. 
It provides ampli¬ 
tude-modulated sig¬ 
nals for many inter¬ 
esting tests and 
.^experiments. 


YOU BUILD this 
Wavemeter as part 
of my new Commu¬ 
nications Course. 
Use it with Oscil¬ 
lator you also build 
that furnishes basic 
power to transmit¬ 
ter and determines 
transmitter fre¬ 
quency. ^ 


Good Job In 
I Rftdio Station 

’‘Am Chief Kt gi- 
^ ^ neer of Station 

^ 

M charge of four 

men. Owe all 1 know aN ut 
Radio to NRl. ” JLVDK 
J. BUUDETTE, Spartan¬ 
burg, South Carolina. 


, MR. J. E. SMITH. President, DcpI.SFx 
I National Radio Institute, Washington 9, D. C. 

* Mail me FREE Sample Lesson and 64-page 
I book about how to win success in Jtadio and 
I Television—Electronics. (No salesman will call. 
® Please write plainly.) 


Jersey. 


I Address. 


State. 


SfSI¥ 


GET THIS 


UNDER G. I. BILL 


MAIL COUPON 


Good ArBafh-7REC 


TELEVISION 


MY COURSE 
INCLUDES 
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The Success Story of Bill Smith.. . 



Mails coupon to National Schools in 
Los Angeles, and receives Free Lesson 
and book of information about Radio, 
Television and Electronics training. 



Enrolls . .. studies in spare time. Finds 
personal attention from instructors, in> 
teresting material and practical equip¬ 
ment, all increase his Interest. 


Builds actual units as part of Course. 
Earns money doing spare time repair 
and installation work. 



Completes Course and receives Diploma 
... is now a qualified Radio, Television 
and Electronics Technician, 


Applies for—and GETS—a good pay. 
full time Job in industry. Finds that 
employers know National Schools and 
to hire their graduates. 


Or he opens own profitable Service 
Shop, with valuable counsel and aid 
from National Schools. Now for real 
happiness and success! 



S'.. RADIO, TEIEVISION 

and ELECTRONICS by 
NATIONAL SCHOOLS uH®" 

home TRAINING 


THIS PRACTICAL, TECHNICAL RESIDENT TRADE SCHOOL 
TRAINS YOU AT HOME FOR BIG RADIO OPPORTUNITIES! 


instruction 
basic radio 


You Build This Superheterodyne 
Receiver With Parts We Send 

You receive complete standard equip¬ 
ment, including latest type High-Mu 
Tubes, for building various experi¬ 
mental and test units. You progress 
step by step until you build a com¬ 
plete Superheterodyne Receiver. It is 
yours to use and keep. 

Professional Multitestcr 
Included! 

This portable instrument (see 
right) enables you to perform 
many practical tests, make del¬ 
icate adjustments and do serv¬ 
ice work. Complete with test 
leads. 

You receive a series of special laboratory 
experiment lessors to guide your practical ex¬ 
ercises with your equipment. These lessons have 
been prepared with a special technique of illus¬ 
trating radio principles by numerous easy-to- 
understand examples. 

Both Resident and Home Study Courses Offered 


Send Coupon Today for These Two Valuable Free Books 


Never in history has such rapid prog¬ 
ress been made as in the great Radio. 
Television and Electronics Industry 
today! This exciting, fast-moving de¬ 
velopment means new and greater op¬ 
portunities for the trained, skilled man 
—for you —in Television and Radio 
Broadcasting, Installing. Servicing; in 
Frequency Modulation; in Applied 
Electronics in many industries;, in a 
business 0 / your own! 

Notiorral Home Training Is Procficaf 
Your National Schools Course fully 
covers basic, advanced and specialized 


in all phases, including 
principles, receivers, am¬ 


plifier systems, transmitters, televi¬ 
sion. aviation radio, electronics. You 
get complete instruction material, in¬ 
cluding shop manual, tube manual, job 
sheets, radio dictionary, special labo¬ 
ratory experiment lessons, experimen¬ 
tal equipment. You receive complete, 
modern television lesson texts. 

Your Home Study is supervised by 
our staff of highly trained instructors 
who daily teach our resident students 
here. Let the Free 
Books shown be¬ 
low tell you more 
about National 
Home Training. 

Use coupon today! 


APPROVED 

FOR 

VETERANS 



NATIONAL SCHOOLS 

LOS ANGE LES 37. C All F. • EST.1905 






National Schools. Dept. 
4000 South Figueroa Street 
Los Angeles 37, California 


(Mail in envelope 
or paste on 
postcard) 


Mall me FREE the book, “Your Future in Radio/" 
and a sample lesson of your course. 


NAME.. 


ADDRESS... 


CITY___ZONE_ STATE- 

n Check here if veter;^i^.4iL ^orld War IX 


JUNE. 1949 
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THE FINEST IN "WIDE RANGE SPEAKERS" ARE 


AVAILABLE AT McGEE 


MODEL 

15-KR 

15" ju::* BOX P.M. 
$9.95 


MODEL 

CR-13X 

12"COAXIAL P.M 
$12.95 


MODEL 

5-15X ^ 

15" COAXIAL P.M, 
$24.95 


DELUXE 12' COAXIAL $12.95 

• RESPONSE 40 TO 17.000 C.P.S. Fiia CHstructiiii 

• REGULAR $32.50 LIST. nationally famous 

Nowly i]esl(;iie<l l>y one of America 'k finest Hpcakcr Imlldprs 
Maole for KM and AM hixli fidelity radiox and record 
Thin R|>e:iki-r id iiicoi|ioride4l i|i r.ilms if tiir riiiii !■ Il«r I r:r.'ket 
It lian an eaiKK-ially desiinied I:!” O.H nz. Ain leu \ Maenet I'M 
for tlie low r.'iiif'e Woofer and a co;ixiall>’ built m 3" AIntco V 
twevt-T for the extendi-1 hlKb r.iiit'c. The hiifh naxs filter Is 
iiiiic'f al,.| ■Hiller tin b-d cover. ,Ius| IicmiH to any 8 Ohm output 
ti aiiafonuer. Will W'ork in i-laie of aii> I-ime r.i-l|ii HfHsiker as 
iiXist siH<akerx have an 8 Ohm Voire Coil onl> 2 wires tii ci>iiiii>cl 
Will hanille IK WattK (lejik Wide niiiKc res|>onae 40 to 1 i <b r i 
t'vcles. This s|»e.iker shonlil jtell for s:ir>.Oi). Why buy .mv 
■ ■rdinarv xiieakcr when we offer a I Co.ixl |l PM for only S12.9S 
Welffht 8 ITia Model <*K i l\ 912.95. Two for 524.95. 


STANDARD 12" COAXIAL P.M. CN.12X $10.95 

standard Model 12* Coaxial PM Model CN.12X. Sanu> ax mu4l.l 
I it-l.‘IX exceid re«(|i<iiiM.‘ .'ii) |. 1 ' 0|it- ( P.''. Will handle lU 

Walls OiiMiul. Weight 7 Ihs. StiM-k -rS-li.X. 510.95. Two 
for 520.95 


15" KING COAX P.M. SPEAKER $24.95 

The Kino Coax. A 21 S oz I ■ inch Aliiieo V PM Speaker with a 
iiiiilt ill ■■■"h Iwteter W |M n‘s]>ii||i| to friim '■■i in | J.iii.n 

i\ib*H This IS ^ ruK islly li.uli s|ieaker w ill- i ciirst-h-nler mie 
|iii*c«- ii,il.l|.| rtiiie liH-ilt i hii:li |ii-s filler Just I <Hik to aii> 8 
iihm ipitiiul liiiill hv 111- .. iker if nur r^er ixipular 1 i iiiel 
coax moilel iTt-lllX. This Npeaker has a t«-lall list of o\«t Sh'o.OO 
We ofTcr you oiir /i-l'iX I'li ich eo.nx for only 524.95. Weichl 
1 n !• 


15" DELUXE 50 WATT P.M. SPEAKER $16.95 
With Wide Range Molded Cone. 

Model IS-LS. The fiiie.si super heavy iltity ape.iker ■ r. Amerii.i 
15" oz. Alnieo Maitnet I'.M sfieaker. Will take 35 Wails with 

ease. ThouHaiKis of dollars weie speii-: in luitili-iu il-.v inie t«i 4s in 
produce this speaker. Thi 8 iilin. voire coll is I •"a* lu dianiiter 
.ind has lK*en heat treated atui plaKtie coated CmiHtrueii-] ti. 
eliminate loose voice iIh. wires atnl waridiii;. Maiti hv ■ n 
nowi.,.| builder of fine s|i«>nkers. Trulv the KIiik of Juke Ixix 
sneakers. Weltfln I 1 lbs. Set Price—516.95. j for 532.95 . 

15" JUKE BOX P.M. SPEAKER $9.95 

A full l.'i" 1213 oz. Alnieo V .Maffiiei speaker of juke liox <|ualil> 
II.is stamlanl 8 ■■l■.al voice coil. Will lake un to |h Walts avernue 
or 25 Watts peak Here Is a sneaker that will l»n lUf --in tt-ese 
l.iw Hites I il.»si Ml 18 prndueiioii; ii.it line ilir,—-ills. F.v i*r\ 
speaker is ifUaranteisl new ip.l porfts-| MV iiip> nut in* able - 
coiitiiiue thla tiffer f<>r lonR, so tilare your oriler now. ,StiM‘k No 
1 "i-KR. Include iKistaRe. wi-iRht lO lt»s. A 53."i.oO value for 
•itilv 59.99. 


50 WATT 12" $UPER HEAVY DUTY P.M. $14.95 

Model A*50. 12". 5i) Walt super heavy iluty iHTiiianenl inaenei 
soeaker. Mas 1 8 ohm ireateil voice coll sinl ute piece inoidi .1 

• ‘•lie. Heavy half inch machined juI with Imli secured 21 i>z 
Alnieo V MaiRnet. Frame is of hoavv cunstnii’llon will, pot 

niver. Finished iii mlver-Rrey i" .,iiirl Tins speaker is the best 
value possihle loday. Kfficleney is fwi. t,, ihrcv timo^ that nf 
ordiiiair>- speakers. Ks|iecially reco|i -.vn-Ud for .ill ni^ili, a«i In-as 
systems and hiRh iiualit> l■iiile in-lpi sysb-ais. \S ill handle 3., 
Watts with ease .inI Mi Watts peak or short l.inRths of tlnie 
Its retail value is S.’Vl) ih - But i>v lur Ijr ptireliaM*. we art 
ulile to ofTer it to you for oiilv 514.95. Ih, , ..t e« ifuse tl,is 
siM>^(k«-r will, siindus iiieret^iiilise I his is tli- I-.■‘si i>roducti«iii 
MimI.I A.-.i- Weiwiil 1" IpH. Net S1«.9S. _ for 529.00 


OUTPUT TRANSFORMER 
HIGH FIDELITY 
20—20.000 C.P.S. 6600 
SCOOP PRICE pVatT'to 
S6.95 EACH ****“’ 

Why I'ay $2n.OO or $3U.04l fur an outpul? 
Kiipreme quality and hiRh hdehlv <iutput 
triiiisfamier. lie.siRned lo inaieh push-pull 
plates i2—fil.i*. 2—«\ii. or 2—4>.\Q.’'o class 
AM. lo -t-8-l.'-250 anti 50t> ohm; w'lih 10''V 
feeiihaek wiiitliin;. Housed in a compound 
filletl ease; 37 hv 4 i-jx:!*. Actual net weif;hl. 
<» Ills. If you want ihe hesi <|uality from your 
uuilii> system, order Hits irunsiarmer. U*'- 
KisMiHO esaviitlallv Mat from 20 t<» 20.(ino 
cycles. We fiave tried sev»>ral hlRh fidelHy 
outputs III our lah anti find Ihis lu be the 
hesl value. Kveii thou 'li your amplifier onlv 
puts out 10 or 15 walls, this 34 watt Job 
is what voii should have, t'oimectiiit' instruc¬ 
tions are furnished. .Sl<x‘k No. A-403. ahio- 

piiiR weiRhl 8 Ifis. Net price.55-95 

lOO assorted i'4. i :• and I watt insulated 
eodeil resistors, low ohm thru 10 ineRs— 
51.49. 

100 watt Behlon .SoUlerlnT Iron—51.95. 
lUO i.ssorted OOO volt bypasses .OUl thru 
.1 Rood niiHliiy—56.95. 

Heneral Klectric aiiiiio osc.—529x55. 



GENERAL ELECTRIC 
VARIABLE RELUCTANCE 
CARTRIGE 

Another Mcflee Sctsip. Genuine General 
Klectric Vanaide Reluctance FartridRe RPX- 
OIO with permaiieiit sapphire needle for 
slandani 78 RPM reconls. Made to retail for 
67.9.'i. McGee offers this to you for only 
52.95. G.K. UP.V-OIO (‘arlrUi>'e with kit to 
bttlid a fl.KC? Preamplifier and wIrinR in¬ 
structions for 55.49. 


$ 2-95 


CAPE HART $ 19.95 



2-POST AUTOMATIC RECORD 

Capehart Twin Post 
Automatic Changer. 
Size 1 4 1/4 X I 4 I 4 . 
Plays 10-12" or 12- 
10" 7 8 KPM rectirds 
automat leal ly. This 
model IS used on 
fapehnrt 5tU)0.t)t» ra¬ 
dios. Has Capehart 
True Timhri< trans¬ 
parent eartriilRO with 
pel inantsii i.et-iia-. -o.-.piires .same Rain :is 
Variatile UeUiclnnct- PnrlridRe. i Kxtra tone 
arm furnished with I'allron V.K. CartrldRe 
and stamlard crystal cjirlrolRe. Sehcniatic 
iliaRrams funiUlied for all tyiies of eiirlrhlRc 
inputs. <'a|H‘hart rhaimer, extra ami and 
two extra eartrpl'trs. WeiRhl 2*1 Ihs, StxKip 
price 519.95. 



Model 12L 


CURVELENIER "WIDE RANGE $PEAKER LINE" 

HIGH FIDELITY CONES. 6-S-12 INCH SIZES. 

Ib-siRiieil III meet the ever urowiiiR fleinand for liner reprtsluclion 
of huUiKl. Wple raiiRL* tt atnl 8 Inch npKlels iilT«re«l for the first tune. 
These s|ieiikeis feutuii' hcat'nT movin'^ iniiTs assembly, fine piwe 
niobled liiRh tiilelUy curve lenler cones with 45 M.M. reinforciiiR 
dust liutloiis. This rf'lMfurceintmt adds ui the htRh frentn-ncy resjHiiiM' 
aii'l over.-ill -.iieiiker eilleUmcy. t'one inovemeiit is in^ton like w-iin 
nn>ri* unified action. All models have 1* diameter 8 ohm voice coils, 
with 11.8 oz. Minro V maRiiets. Kven ni dinars- railios wlH sounil 
betler wnli these speakers. 

Model 6L-1 Wnle ratiRe fit-j'' 12 Watt. weiRlil 4 lbs., response 

bo to I2.iMn> fPS. 54.95. 

Model AL-1 Wide ranpe 8" PM 12 Watt. weiRju .> lbs., response 
7<i lo I J iitio I PS. 55.95. 

1 W'idi* r,*iiiRe 12" PM 12 Walt. weiRhl 7 Itis.. n-s|Kinse Tifl lo I2.(UM| rPS. 5?.95. 


COMPLETE AMPLIFIER KITS $6.95 UP 



5 WATT KIT 8 WATT KIT 
TM.4 $6.95 TM-8 $8.95 

Kit Model TM-4. 3 Walt Amplifier Kit. ideal 
for beRimier eoM.stru<*inin. H;<s feattii-e» of 
hi :her pricisl amplifiers. Ii)|>uls for iihoiia 
pick UP or mike. Cumpensatlon for Ihe G.K. 
Variahie Itelurtarice pick up. Push mill out- 
put Rives R(mh| tone <iu:ility. Output to H 
ohm Voice Coll. Vanafile tone control and 
fader control, fteaily mincheil chassis. This 
makes a lop >|U:dUv AC-IM* Audio Amplifier. 
Priced coinpicdi- with tnls-s, ili^iRrum ami 
Phonos. 2-r,blir.. 2-12AX7. plus selenium 
reitilier. WeiRht 3 lbs. .Sio,-k No. T.M-4. 
56.95. Crystal mike and tilillty desk staml 
54.95 extra 

Kit Model TM-8. 8 Wall amplifier Kd for 
utility use. pi‘cord playliie. «)r piiripr. 
Matched r«iiii|Hin€Mil parts. Ueadv |>tincbe«l 
chassis. Variatile lone control. One control 
fades from nuke to phomi. Input roinpeiisii. 
turn for G.K. Vnrialde Ucliictance Pick up. 
Onlpiit m.TiciH-s 8 ohm Voiei- Coil. To Mill 
Power Tr.-nisformer. Price mcliules tulies. 
diiiRraiu and pliolo. push mill flAQ."*. two 
12AX7. plus rectifier. Kit M<hIi.| TM H. 
WeiRht 8 liis. Nol 58.95. rix-sbil mike and 
iitilitv desk sl.ind 54.95 extra 



THEATRE 
QUALITY 
WIDE RANGE 
AMP KIT 
$24.95 

Complete I ■'i watt 
tnie-tblclitv niidio 
aiiiplifU-r kit. tce- 
spoiise e-isentlally 
fiat from 20 to 
17 .f Hill cveles. In- 
puts for erysfai 
mike and any 
Phono iitrk up. 
crystal. inaRnelic 
or General Klectric 
variable ndiiclanre. :i tone controls and 
fuller eniilrol. Merit liiRh fidi-lttv wax im- 
preuiialed output, matches 4. 8. HI. 2-'iO and 
.’’tlio oliiii line. ConipleU* with 7 miniature 
tubes. (PP BAtjri in output.| HinRrani. photo 
am! asseinbly mstrucliiiiis. Itisidy piiiicheil 
chassis. Kit model MK I .'ill net 524.95. 
WeiRht 17 lbs. ball, win-fl and tesiint 
534.95. Simakers reconiiiiended. Altec t.^- 
inch motlel n03lt. Net 563.00 extra. 

Kit Model ME«34R. as ME-ISR. excejd 

Inis push-null BI.O Oui|>ut tulie. GIvitir 34 
W.itts of Aiidtn. WeiRht 2d lbs. Net 534.95. 
l.al>. wired and tested 544.95. 


12 WATT KIT 20 WATT KIT 
TM.12 $10.95 TM-20 $15.95 


Kit Model TM-12. 12 Watt Amplifier Kit. 

Ideal for a hiRli iiualU.v ivcord player as a 
P. A. .system or recordhiR ami-lifier. Mulched 
compoiieni parts ready punclu-ft chnisls. One 
conind fillies from tdiono to mike. Input 
coui|>eiisaiion for G.K. Viinahle Keluctain'e 
nick up. Output matches 8 ohm Voice Cod. 
I dd Mill Power Traiisfiirmer. f omplete with 
lubes. diuRram and iiholos. 2-f>V0. 2-I2A.X;7. 
and rectifier. Variable tone rniitro). Model 
TM-12. Wei'ht 10 l.hs. Net 510.95. Cr.slal 
till HIV mike and desk stand 54.95 extrii. 

Kit Model TM-20. A hiRh i|ijaliiy 2ti Walt 
Amlio Am|iltfier with 135 Mill l»ower Trans¬ 
former and hush null IH.iCs. Inpiils fur mike 
or pDoiio pickup. Coinpciisation for fl.K, 
Vanaide Rehictanre pick up. Tone and fipler 
coiitmis. Has heavy iluty universal output 
transfumiiT. to match 4-K-Hb 2.MI. .’idd 
fihm. Ready iiuni'hed eha^sis. Price includes 
tulH-s. dinRmm and l■holos. 2~Hbf). 2—7.\7. 
7Z1. PieMUeiiey res|>onse r>i) tu U.Odd CP.8. 
Kd Mmlel TM-2d. WeiRhl 20 Uis. Net 
515.95. 



T. V. SCOOP $2.95 

F.Trnsworth Television 
Chassis .Model GV'/Od par- 
ttiillv built u|i Chassis .Size 
12x17. Has m TuIh? sock, 
and over 1.111 small 


E.5III7I Rif 5 I 'V *44% « 

and svne. circuits an* all partially wired up. 
This T-V. Chassis is Ideal for the student 
and exiKTimenler. bearn T.V. iiy bulldtriK 
^our own set iisinR this chassis to atari 
from. Furiilshtxl with a Ib48 reRular 53.oo 
Supreme Puhlicatious Television Manual, 
which has a complete schematic of this 
chassis as well as 9 paRes of st*r»'ice iii- 
rorniatioii. 

If you want to pUy with Television here 
is :i chance to Ret started. 

Farnsworth GVZiid partially hutit up Chassis 
iiiid 4 8 Supreme T.V. .Manual all for 55.95. 
I.ichide iHistURe for 14 lbs. GVZiiO Chassis 
onlv 52.95. 

GVZ60 Power Traniformer, r-t»42:idZ. A 
I 3.1 Mill Tappcfl I If) V<di prlniar\‘. ^u|lplies 
olate %'olt:tRe and fllamont for part of Farns- 
w«»rili T.V. f'hassis. 371 V.H.C. 6.3 and 1 
filament. Si-uop (irlce 52.95. 

GVZ60 a Channel RF-Ose. front end. Re¬ 
ceives iinv 8 of 13 channels. Uuill on rntarx- 
switch principal. All roils and lulics. socket 
wired up. IledUires ilB-\6. RF 6AQ.1 mixed. 
fUfI osc. Hulput to Video IF. .KciHip price 
52.95. 
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COMPLETE RADIO KITS 



KIT MODEL X-45 KIT MODEL DE-6X KIT MODEL TF-6C 
$14.95 S6.95 $9.95 


S8.9S UP 



KIT MODEL TF-4 
$6.95 


Complete Pcnonal Portable Radio Kit Model 
X-4S. ,M«»le fniin R.-nuine Gansl fiirlory. 
M.iti'lKsJ p.iiw. A l■oln|de1o kit to build ii 
bn iolciist l»Tlterv ■myiab-.l -I IoIm- n-eener. 
sniiill III size f>l 2 x'H IS 11 -i". Wembi 31.. 
Ihs. 2 Giiiiu Siiperhet ■■irvul set comes 
whi-(| hd l»|•ellr.. UiiRRVil im-ial case with 
ciib-n-d ida-.iic frmd amt liacK. boop antenna 
hi li«|. Fiirid.shed with •liiiRiani iind phoins. 
lulie^ ,iiul 671-- R.lliitieiA. Will ro to'ether 
like .1 fat-lor built r 'lio. ShippInR welRht 
517 95 lesltsl 

Complete Mike Broadcaster Kit Model DE-6X. 
llro.i'i. i».i> Hiio to lino Kf from eiHier a 
phoiioRraph pick up or in ike. Makes any 
iiiilio is'cciver a I*.A. system or reconJiin; 
iiiiiplificr. Itroiiilcast tone <iua1ily. Has fiuler 
I'onlnil front iiiike to reconl simulntiii" a 
n‘"ul-»i- bi-iailcasi sbitmn. Works on I III Volt 
AC. Iteiidv minched cliassis. Price liicliKles a 
wlrlmj ■li.M"iiiii. t>hotos and tubes. 2 —Hill 
12.SJ7. 31W1. Kit Model OK-d.V. WcirIiI 4 
Ihs. Net 56.95. Crystal Mike ami desk stand 
54.95 i-xira. 


8-TUBE AC 
2-BAND 
KIT 

$16.95 

Kit Model e-AC. A complete kit of parts, 
tulios ami riMdy punched chassis nut rahlneti. 
lo build fine 6-Tiil>e AC transfonner type 
raiiio. We furnish every piece sa well as 
printed illii rram and photo. Chnssie size I4x 
7i»x7. n-liich Hfrhted slide rule dial. Ro* 



Complete Radio Kit Model TF-6C. A full size 
liro.itlc.isi A* -IK'. 2 tiaiiR .su,-i-i lii-t . l.iRhtoil 
slide vole dial. 13’ uo<»d eabiiiel with plas¬ 
tic front. I iMip aiiu-niui. Made trom IK-Indii 
matched parts. IVn-e ineludes lulies. iliiiRrani 
ami plioto. 12T<Ai'>. I JIlKti. 13ATtl. .lOll.l. 
31W4. 1" sneaker. WeiRlit ti Ihs. This is an 
iileal kit fur ilie siuiient. Kit Mmlel TF-fU'. 
59.95. 

Complete Radio Kit Model TF4. A 4 Tut>c 
\« DC Ih-oadcMst TI;F Receiver. Ideal for the 
lii-Rinm-i. 2 fialiR Conih'bser. Ite.iily pimelied 
chassis. .Xliiico li'M St>e:iker. Air|>iane Dial, 
fit.-istii- cabinet. I)i. u<aiii, idiolos ami special 
iileloiial ilia Tam for lieRiMm*|s. This is ,he 
simpU'st typa* ra-ho to wire. Pric- inclmh-s 
every part and tubes. 12SK7. I2SJ7. liiU.1 
ami ;i1Wl. Kit Model TF-1. WeiUfit 6 His. 
Nel 56.95. 


HALLICRAFTERS S-56 
11-TU6E FM/AM CHASSIS $59.50 

We stilt have avatlalile for ilelivery ilie 8-Hi. 
I I tube AM FM custom Ueceper Chassis. 
A reuular 51 Hi.fHi value eomplete with 
lubes, leas s|ieakcr. 559.50. .Speaker maU'h- 
iiiR transformer 52.50 extra. WeiRht 21 lbs. 
.Si-iid yoUr order in now. 

A few S-19, H (iilie AM CM Cliassls. Welulil 
16 lbs. Availatile at 539.95. less s|ieiiker. 
S|»caker niatrlnnR transformer 52.50 extra. 


celvea bro.Tdcasi and for\-iRn short wave. (6 
to 18 .MCI 3 RanR tuning ciimlenser. pre¬ 
select Ion on liolh bands. uV0 Output. Tlits 
kit ROOM together like a munufaetured radio. 
Made from parts intended for use bv Detrula. 
Priced cumplele wlfh tubes. 16 iba. Model 
6-AC. Net 516.95. 



$T. GEORGE WIRE 

RECORDER MECHANISM 

A $45.00 VALUE $ 99.95 

FOR ONLY 


Brand new Wire Itecorder. Flay hack mechanism. Same iim tlii-ae used on the Majestic 
railio wire recorder. ThI.s unit h»a 78 IIPM Tiimiable for recordiin? on wire fnim a phono 
recorib Records up to I Hour on standard Wehster ReconlniR Wire. Thi.s wire reconliPK 
mechanism is ofTered to you at a frarilon of the rcRUlar net. Space re<iuired bxl.’lxJi-j" 
itelow iMiard. Kach unit is furnished with Oscillator Coil and a diaRrani to shpw how to 
wire .T 3-Tiibe Osc. iWe furnish special Osc. coil not small parts for tiscillatori and how 
to adapt the wire recorder to any r.’HlIo or amplifier. Ready punched for crystal phono pick 
up. Majestic Wire reconl head w-iiU Osc. Coti and diaRram. SUn'k No. Xii:!, weiRht 11 
His. Net 522.95. 

Crystal Pickiin Arm for PlayliiR 78 IlPM reconl 52.95 extra, Webster IteconliiiR Wire, 
II Min. 5».30. 30 Min, 51.95. I Hr. 53.25. Iiullel Sumd Shure CryMal Mike 54.»5. 


MAJESTIC RADIO CHASSIS AND WIRE RECORDER $49.95 

RADIO CHASSIS 6x5x11" OSC-5x5x5" 7" SLIDE RULE DIAL 

Majeniic Broadcast 1-Tnlie AC-UC Chaaais wim aliile rule dial. 6" S;>eaker with 
sepaiate 2 -TuIk' Ueeorder one-amplifier ami swiichiiiR arraiiRemetil lo record fmm rpilio sl;i- 
tmns. mike, nr play and record 78 IIPM Phono lecont-.. This is Ihe whole Majeatic Wire 
IteronliMR radio completely huilt. less cahinet. A terrific value, onlv 2flO to sell. 'I’hia 
Is the most radio wire recordin’' merchandise we have ever offeretl for the money. You 
Ret Maiestio Chassis. WIre-recordInR anil play hack mechanism. X-lal Mike. 1.1 Mm. Sp<io| 
Wire. CiX'stal Plcku'i. All wiriiiR la ilone. Just j>ul unit loRelher and follow instructions. 
WeiRht 3f» Bis, Stock No. MAJ-R7. Not 549.95. 


McGEE RADIO COMPANY 


Prices F.O.B. K.C. Send 258^ deposit 
# with order. Bal. sent C.O.D. With Parcel # 
Post Orders include Postage. 


Now of Our New and Lorger Headquarters 
1424 Grand Ave.. Kansas City. Missouri 
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TV Offers YOU Good Pay, Security and Bright Future 

CREI Ott-the-Job Training Can Give You the Technical Ability to 
Step Ahead of Competition and Get the Better Job You Want 


^ET IN and get ahead in Television! Yon can make your 
own opportunity if you start preparing now. No need to 
tell yon how fast Television is expanding—or, of the great 
number of jobs that are being created. One of industry’s 
leaders predicts: 1 Million Persons in TV within 4 Years! 
He estimates 12 Million TV sets by 1953—40 Million by 1958. 

If yon are now in radio, and wish to get in Television, CREI 
offers the very training you need to go after —and get — 
a good TV job. 

CREI can show you the way with convenient spare-time 
study at home that gives yon the up-to-date technical back¬ 
ground and understanding you must liave for Television. 
CREI courses are designed to give you a thorough grounding 
in basic principles and take you step-hy-slep through the 
more advanced subjects of TV and its related fields. It must 

VETERANS: crei training available under 

G.l. BILL. FOR MOST VETERANS JULY 25, 1951, 
IS THE DEADLINE — ACT NOW! 

If you have hud pi-ofessional or amateur radio ex- 
Iierience and want to make more money, let us 
prove to you we have the training you need to 
(lualify for a better radio job. To help us answer 
intelligently your intiuiry— pleuxc state hrieflu vour 
hacK’ffround of experience, education and present 
position. 


Dept. 14f-A. 16th and Park Road, N. W., Washington 10, D. C. 

Ironch Offlui: New Yorli (7) 170 Broadway * San Franclico (2) 760 IMarkot St. 


be remembered that all new electronic developments have 
their roots in past techniques. That’s why your own radio 
experience is so important and worth wdiile when coupled 
with modern CREI training. You will find CREI basic and 
helpful right from the start. You will learn about and under¬ 
stand such subjects as: Optics, Pulse Techniques, Deflection 
Circuils; RF, IF, AF and Video Amplifiers; FM; Receiving 
Antennas; Power Supplies; Cathode Ray, Iconoscope, Image 
Orthicon and Projection Tubes; UHF Techniques, Television 
Test Equipment, etc. 

Don’t wait another day. Television won't wail for you. 
In all our 22 years of association wilh professional radiomen 
we know that the man who acts promplly is the man who 
succeeds. The facts about CREI, our courses, and what we 
can do for you, are described in our 32-page booklet. It is 
well worth reading. Send for it now. 


MAIL COUPON FOR FRBE BOOKLET 


CAPITOL RADIO ENGINEERING INSTITUTE 

161h A Park Road, N. W., Dept. 148-A. Washington 10, D. C. 

Gentlemi’n: Please send your free booklet. ‘’Your Future in the 
New World of Klectronies,*’ together with full details of your 
homt*-study trainim;. I am attaching a brief resume of my 
experience, education and present position. 

Check field of greutesi interest: 

□ PRACTICAL TELEVISION ENGINEERING 

□ PRACTICAL RADIO ENGINEERING Q TELEVISION, FM & ADVANCED AM 

□ AERONAUTICAL RADIO ENGINEER- SERVICING 

ING □ ADVANCED ELECTRONICS COMMU- 

□ BROADCAST RADIO ENGINEERING N1CATI0NS 

(AM, FM, TV) □ RADIO-ELECTRONICS IN INDUSTRY 

NAME__ ___ 

j STREET_______ _ 

I CITY.. .. .ZONE. STATE 

• □ I AM ENTITLED TO TRAINING UNDER 6. I. IILt. 

.*■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■■ ■ ■ Ml 



Capitol Radio 
Engineering Institute 

An Accredited Technical Institute Founded in 1927 


JUNE. 1949 
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Now you can own the book thousands have asked for—the book 
they got a taste of in the representative chapters which ran in 
RADIO & TELEVISION NEWS during 1948. Now brought up to 
the minute— complete- -the one-volume answer to the great de¬ 
mand for a reliable, understandable, full discussion of the theory 
and methods used in the recording and reproduction of Sound. 
Absolutely essential to everyone interested in any or all phases 
of Sound—for a complete, unbiased explanation that gives you 
a thorough understanding of the entire subject. 

- I Have the Answers to Questions Like These 


HOWARD W. SAMS 

the authoritative new book 

^ OLIVER READ Editor, RADIO & Television NEWS 


The Recording and Reproduction of SOUND” 

The first complete reference book that gives 
the right answers on all phases of Sound 


Absolutely Invaluable References 

A PARTIAL LIST OF CONTENTS: 

Behavior of Sound Waves—History of Sound. 

Basic Recording Methods: Film, Disc, Wire,Tape, 
etc. Magnetic and Crystal cutters. Magnetic 
recording methods on wire, tape and coated 
materials. Magnetic tape recorders. 

Microphones—Types and applications. 

Pickups—Types and applications. Phono pickup 
tracking error. 

Stylii—Selection and use. 

Microgroove and LP records. 

The Decibel simplified. 

Loudspeakers and enclosures. Dividing net¬ 
works. 

Amplifiers—complete analysis of types and 
applications. Dynamic noise suppression. 
Tone controls, equalizers, and attenuators. 
Performance and testing of amplifiers. 

PLUS HUNDREDS OF OTHER SUBJECTS- 
A "MUSr* FOR EVERYONE INTERESTED IN THE 
RECORDING AND REPRODUCTION OF SOUND! 

304 PAGES ^ 

180 ILLUSTRATIONS ONLY ^ 

6 X 9^ CLOTH BINDING 


HOWARD W. SAMS A CO., INC. 

INDIANAPOLIS L INDIANA 



Do you know how to select the proper recorder for your 
purposes? Do you know how to get the most out of your 
recorder? Can you select the proper amplifier for a 
given application? Want to know how to test amplifier 
performance? Which to use—crystal or magnetic pick¬ 
up? Do you know how to utilize inverse feedback, ex¬ 
panders and compressors? The answers to these and 
hundreds of other vital questions are given authori¬ 
tatively by Oliver Read. His easy-to-understand treat¬ 
ment takes the mystery out of the subject; his facts are 
based largely on actual laboratory experience. No other 
single volume brings you this vast wealth of reliable 
information. This book belongs in your library! 


PUBLICATION DATE: MAY 15 


ORDER YOUR COPY TODAY! 


HOWARD W. SAMS & CO., INC. 

955 N. Rural St., Indianapolis 1, Ind. 

□ Send me Oliver Read's ''Recording and 
Reproduction of Sound." $5 per copy. 
D Check Enclosed □ Ship C.O.D. 





Name... 
Address. 


City.Zone-State. 


RADIO.ELECTRON ICS for 


































MODERN 

CHICAGO 

LABORATORIES 

Train quickly, using a wide 
variety of ccmmerciol equip¬ 
ment. D. T, W new labora¬ 
tories ore among the flnesi of 
their kind. Ample instructors 
. . . every major training ad- 
vonloge. Write for details! 

EMPLOYMENT 

SERVICE 

When you complete your 
training, our effect.ve Em¬ 
ployment Service is available 
to you without extro cost—~o 
grand aid *o help you got 
stertod. 

YOU ALSO 
USE 

HOME 
MOVIES 

a D.T.I. 
Exclusive! 

D. T- I., alone, includes the 
use of one of todoy’s most 
effective training olds . . ■ 
MOVIES ... to help you learn 
important fundamentals 
faster eositr, at home. Whot 
an advanta'9e to see electrons 
on the march, and other 
fascinating ^’hidden ac- 
tian” — a remarkable 
home trailing advon- 
tage that speeds your 
progress. 



Here is your bip opportunity to get started toward 
FASCINATING VTORK . .. GOOD MONEY ... a 
THRILLING FUTURE! Mail the coupon today. See 
how you may prepare to tie in your future with a 
field that includes one of America’s fastest-growing 
new industries—Television. You’ll find out» too, 
about the many other thrilling opportunities in FM 
Radio . . . Aviation and Broadcast Radio .. . 2-Way 
Taxi, Truck and Police Radio . . . Industrial Elec¬ 
tronics . .. even the chance to start your own profit¬ 
able Television-Radio Sales and Service business. 
And to top it all, you’ll see that you don’t need to 
know a thing about this subject at present—that 
NOW you can get the very training and starting help 
you need by means of our GREATEST OFFER IN 
17 YEARS. 

Send for fnu Information 

See HO\X—in your own home—DeForest’s Train¬ 
ing, Inc., now brings you one of today’s most com¬ 
plete combinations of major home training aids. 
You (1) Learn-by-Reading from well-illustrated 
lessons. (2) You Learn-by-Seeing from D.T.I.’s 
exclusive instructive Home Mo\ies. And (3), you 
set up your own HOME LABORATORY where you 
Learn-hy-Doing from 16 shipments of Radio-Elec¬ 
tronic parts which you use and KEEP to work Over 
300 instructive . . . fascinating projects. This in¬ 
cludes building the valuable 6 tube ’’Superhet” 
RADIO and the commercial-type OSCILLO¬ 
SCOPE, R-F SIGNAL GENERATOR, and Jewel- 
Bearing MULTIMETER, pictured at the right. 

You may use this test equipment to help you earn 
real money—both in your spare time and 
later w'hen working full time in the field. 

Get complete facts. Mail coupon todayl 


6..TUBE RADIO 
RECEIVER 1 


YOU BUILD and KEEP 
THIS EQUIPMENT TO 
WORK OVER 300 
HOME EXPERIMENTS 


OSCILLOSCOPE , 



DeFORESrS TRAINING, INC. 

CHICAGO 14, ILLINOIS 

ANIliafed with the DeVry Corporotion, 

Builders of Electronic and Movie Equipment. 
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; LICTRQ -TECHNICAL ]ND USTRIES 

43? nCRTH ERDAD SrifET I^HllAaCLl^HII t, PA 
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Jobbers: Write for Information 


13 

CHANNEL 

TUNER 

$19.95 


NEW 13 CHANNEL TUNER is o smotl compocl 
unit with stoge qI R.F. Mode to conform with 
Telekit or ony other TV set having video I.F. of 
25.75 Me. Complete with tubes, pre.wired, pre 
otigned; only three connections to moke. See your 
jobber, or write to us for information. Your cost, 
$19.95. 

Write for cototog of Telekit ontennos, boosters, 
television kitSj toners, television ports ond tubes. 


Note simple cleon lay-out for easy assembly of 
new Telekit 10-B. Feotures 2 sound I F stages, 
o new pre-built, pre-oligned tuner that includes o 
stage of R. F. for distance reception. Eosy-to-od- 
just horizontal lock circuits. Beoutiful new model 
cobinets for 7-B ond 10-B ore heovity constructed 
of hond rubbed wolnut. 


NEW 

TELEKITS 
10-B $88.99 
T-B $59.50 


Sparkling new Telekit lO-B hoi 52.inch screen. 
Brond nevr compact lay-out hot video tube 
mounted on chossit. Big illustroled eosy‘to-follow 
instruction book guides you step by step through 
easy assembly. No special knowledge of television 
is required. All you need is o soldering iron, 
pliers, and screw driver. Telekit 10-B, $88.99. 
Tube kit, including 10BP4 ond oil other tubes, 
$59.30. 10-8 Telekit cabinet $24.50. Telekit 

Guarantee includes free foctory service. 

Write for catalog listing 10-B ond 7-B Telekits 
New 7-B Telekil for 7-inch tube, $59.50. Tube 
kit, including 7iP4, $42.08. 7 B cabinet, $24.50 


Tlic Kasliw illoiitli 


TELEVISION IN BARS may not be as 

common in the future as it is now, ac¬ 
cording to New Jersey tavern keepers. 
Some Jersey bars are removing their 
sets as a bad investment. The tavern 
owners report that many drinkers like 
a quieter atmosphere, that fewer drinks 
are bought while programs are on, and 
that some customers leave immediately 
after their favorite programs. In addi¬ 
tion, non-paying “customers'' keep 
drinkers from the bar and patrons 
argue over which program to watch. As 
graphic proof of the trend, many tav¬ 
ern ads appearing in local newspapers 
say “No Television.'' 

MOVIES AND TELEVISION are so 

closely allied, in the opinion of mem¬ 
bers of the Society of Motion Picture 
Engineers, that a proposal was made 
last month to change the name of the 
organization to Society of Motion Pic¬ 
ture and Television Engineers. 

SCIENCE WRITERS were invited last 
month to try for the $1,000 AAAS- 
George Westinghouse Science Writing 
award offered by the American Associa¬ 
tion for the Advancement of Science. 
The award will be presented on Sep¬ 
tember 28th to the writer who has writ¬ 
ten the best article explaining a scien¬ 
tific subject to the American public. 
Stories entered must have been pub¬ 
lished between August, 1948, and Sep¬ 
tember, 1949. Information and entry 
blanks can be obtained by writing to 
the Chairman, Managing Committee, 
AAAS-George Westinghouse Science 
Writing Awards, 1515 Massachusetts 
Ave., N.W., Washington 5, D. C. 

KINESCOPE RECORDINGS made 

by NBC total more footage on an an¬ 
nual basis than all the films put out by 
the Hollywood motion picture pro¬ 
ducers, Carleton D. Smith, director of 
NBC television operations, revealed last 
month. Total output by the major pic¬ 
ture producers was 1169 features or 
550 hours in 1948. NBC, he said, is 
producing almost 700 hours a year. An 
average of 223 prints a week are 
shipped by the network to stations 
throughout the country. 

VHP TV CHANNELS will remain in 
use to serve audiences in large cities, 
Dr. Allen B. Du Mont predicted last 
month. Even after the u.h.f. bands are 
utilized, the present 12 channels will 
remain in use, avoiding obsolescence of 
present sets. The new frequencies will 
certainly be allotted in areas not now 
covered by standard-frequency televi¬ 
sion transmitters. He pointed out that 
sufficient power cannot now be gener¬ 
ated in the 500-900-mc region for large- 
area coverage. 

MOVIES, RADIO. AND VIDEO will 

be combined in a new home-entertain¬ 
ment instrument soon to go into pro¬ 
duction, Fred C. Forney, inventor of 
the unit, announced last month. Called 
Tel-a-see, the single cabinet will contain 
radio and television chassis plus a film 
projector which will hold enough fire- 
proof film for a two-hour showing. 


AUSTRALIAN TELEVISION may be 

a reality within the next three years. 
Postmaster - General Senator Donald 
Cameron announced last month that 
Australia is planning a national TV 
service to include the most modern fa¬ 
cilities available. The Government re¬ 
gards video as important to defense 
and training of the armed forces as well 
as for broadcasting. The first station 
will be erected in Sydney at an esti¬ 
mated cost of $1,280,000. 

TRANSIT RADIO. which arranges 
for FM programs to be heard in buses 
and street cars, is now in operation in 
14 cities and one suburb: Covington, 
Cincinnati, St. Louis, Wilkes-Barre, 
Houston, Topeka, Allentown, Pa., Hunt¬ 
ington, W. Va., Tacoma, Wash., Evans¬ 
ville, Ill., Kansas City, Mo., Des Moines, 
Washington, Worcester, Mass., and 
Bradbury Heights, Md. 

MAGNETIC RECORDING is able to 
produce movie sound tracks of excel¬ 
lent quality, John G. Frayne and Hal¬ 
ley Wolfe told the Society of Motion 
Picture Engineers at their recent con¬ 
vention. An experimental recorder was 
made by revising a standaid Western 
Electric machine intended for optical 
recording. Sound tracks made at the 
standard speed (18 inches per second) 
had excellent frequency response char¬ 
acteristics and were practically free 
from flutter. 

A standard theater-type sound repro¬ 
ducer, modified to operate with either 
optical or magnetic sound tracks, 
showed “an excellence of quality unsur¬ 
passed in any previously known record¬ 
ing system.'' The complete absence of 
background noise is possibly the most 
striking feature of the system, and 
“lends an air of reality to the repro¬ 
duced sound that makes it indistin¬ 
guishable from direct monitoring of the 
original pickup.'' 

BOOSTER TRANSMITTERS may be 

used eventually by television stations to 
provide coverage of nearby small towns 
and fringe areas. This was revealed 
last month by Mark Woods, president 
of the American Broadcasting Com¬ 
pany. Paper work to iron out the prob¬ 
lems of such installations has been 
going on for some time, Mr. Woods said, 
but a policy decision will be required 
from the FCC before work is begun. 

CITIZENS RADIO SERVICE is re¬ 
moved from experimental status as of 
June 1 and regular licenses will be 
issued. Under F(iC rules, any U. S. cit¬ 
izen who is 18 years of age or older may 
obtain a license for the 460-470-mc 
band without technical knowledge. Only 
FCC-approved-type equipment may be 
used, that is, transceivers purchased 
from manufacturers whose models have 
been tested and approved by the FCC. 

TV IN CARS OR TRAINS will be 

forbidden under penalty of $1,000 fine 
in Connecticut if a bill introduced in the 
state legislature by Rep. Louis A. Le- 
maire, Jr., is passed. 


RADI O-ELECTRON ICS for 
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BALLOON is used by RCA engi¬ 
neers to determine the best placement 
for television transinitting antennas, it 
was reported last month. It carries a 
high-peak-power pulse transmitter and 
is raised to the height of the projected 
tower by means of a windlass. Recep¬ 
tion at a number of points in the serv¬ 
ice area is evaluated with a mobile unit 
consisting of a receiver, signal gen¬ 
erator, scope, and extension mast with 
dipole. 



FEDERAL TRADE COMMISSION 

last month reported that nearly all 
radio manufacturers are now telling the 
public the truth ajout the number of 
tubes in receivers. Under a rule laid 
down in 1915!) it is an unfair trade prac¬ 
tice for a manufacturer to pad the tube 
count by including dummy or fake tubes 
or those which perform no useful func¬ 
tion. In 1947 a Commission interpreta¬ 
tion included rectifiers among tubes 
which should not be included in the 
count. Closing a two-year investigation 
of the industry, the FTC said, '‘Virtual¬ 
ly the entire industry . . , has not only 
ple<lged compliance with the rule but 
has Kirnished proof of compliance.” 

RADIO RANKS FIRST on the list of 
leisure activities, according to an an¬ 
nouncement in Fortune last month of 
the results of a rationvvide poll con¬ 
ducted by Dr. Elmo Roper. Asked to 
indicate which of a list of leisure-time 
activities was their favorite, 5U^ of 
those polled designated radio listening. 
Ranking second, but far behind, was 
spectator sports <26%), followed by 
visiting and sports participation (2159^ 
each), and card playing and movie¬ 
going {207o each). 

television jobs will number 950,000 
in 195.*^, predicted Dr. Allen B. Du Mont 
last month. TV will have become a $7 
billion industry by then, Dr. Du Mont 
thinks, and nearly a million people will 
be employed in technical (manufactur¬ 
ing, servicing, and station-operation) 
positions and in program production. 


TV ANTENNAS were officially noted 
last month by the city of Rochester, 
X. Y., which adopted an amendment to 
the municipal code relating to roof 
sti uctures. The amendment provides 
that television antenna structures not 
over 16 feet in height may be erected 
on the roof of a building without a 
building permit as long as the antenna 
is set back from any edge of the build¬ 
ing which comes within 16 feet of the 
lot line by an amount at least equal to 
the antenna's height. To comply with 
the regulations, antennas must be solid¬ 
ly built, rigidly mounted, fireproof, and 
must be correctly grounded. 

PULSE CODE MODULATION has 

been successfuly applied to television, 
W. M. Goodall of Bell Telephone Lab¬ 
oratories reported to the IRE last 
month. First demonstrated by Bell two 
years ago as a means for transmitting 
multiplex telephone signals, a telephone 
sampling rate of 8,000 times per second 
had to be raised to 10,000,000 time.s per 
second for television. Output of TV 
pulses is 50,000,000 per second (five 
channels), 

With PCM, poor signals become, in 
effect, good ones. At I’epeater stations, 
the equipment does not pass along the 
signals it receives but new. entirely 
noise- and distortion-free ones which 
are exact representations of the original. 

A great deal of additional study is 
necessary before PCM can become a 
commercial reality. 

CANADIAN TELEVISION should be¬ 
gin in 1950, according to a report last 
month by the Toronto Star. Progress 
has been made by the Canadian Broad¬ 
casting Corporation in discussions with 
commercial groups, and technical deci¬ 
sions are expected shortly. 

NEW GUN dev(doped by the armed 
forces for anti-aircraft and anti-tank 
use will not fire on a friendly tank or 
plane but only on an enemy. Electronic 
controls identify the target, according 
to a statement last month by Leighton 
H. Peebles, electronics production chief 
for the National Security Resources 
Board. 

Though no details on the new “sky- 
sweeper,” as the weapon is called, were 
released its controls are presumably 
actuated by automatic responses to 
radar challenges, possibly in much the 
same way as IFF was used during the 
last war. The new device thus apparent¬ 
ly eliminates the human factor (plane 
crews sometimes forgot to turn on the 
IFF equipment), 

Peebles said that the new gun could 
he sighted and the trigger pulled all 
day—but it would fire only when enemy 
planes and tanks are targets, 

TELEVISION NETWORK cities will 
increase by 18 in 1949, AT & T's Long 
Lines Department announced last 
month. By the end of the year there will 
be about 8,200 channel miles (number 
of miles times number of channels in 
each cable or relay), extending 2,850 
actual miles and linking 27 cities. 
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ior DEMONSTRATING AND 
TESTING AUTO RADIOS 

New Models . , . Designed for testing 
D. C. Electrical Apparatus on Regular 
A. C. Lines. Equipped with Full-Wave 
Dry Disc Type Rectifier. Assuring Noise¬ 
less. Interference-Free Operation and 
Extreme Long Life and Reliability, 



AUTO RADIO VIRRATORS 

A Complefe Line of Vibroten . . . 

Designed for Use in Standard Vibrator-Oper¬ 
ated Auto Radio Receivers. Built with Pre¬ 
cision Construction, featuring Ceramic Stack 
Spacers for Longer Lostiog Life. 



AarirjcAN TjJfvrxioji t Rijua Co. 

Paul I r^iNNES-oeA-U ^ a 
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tube checker KITJ^ 


EJoJJiJiLL. TEST 


*pMtc<nc4. 


1. Measures each element individually. 

2. Has gear driven roller chart. 

3. Has lever switching for speed. 

4. Complete range of hiameni voltages. 


5. Otecks every tube clement. 

6. Uses latest type lever switches. 

7. Uses beautiful shatterproof full view meter. 

8. Large size 1 r'xl4"x4" complete. 


» 29 »® 


Check the featurtt and you will realize that this Heathkit has all the features you want. 
Speed — simplicity — beauty — protection against obsolescence. The most modern 
type of tester—measures eacl» element — ^autiful Bad-Good stale, high quality 
meter — tlie best of parts — rugged Oversize 1 1 0 V. 60 cycle power transformer — 
finest of Mallory switches — Centralab controls — quality wood cabinet — Complete 
set of sockets for all type tubes including blank spare for future types — fast action gear 
driven roller chart uses brass gears to quickly locate and set up any type tube. Simplified 
switching cuts necessary time to minimum and saves valuable service lime. Short and 
open element check. No matter what arrangement of tube elements, the Heathkit 
flexible switching arrangement easily handles it. Order your Heathkit Tube C hecker 
today. See for yourself that Heath again saves you ^ and yet retains all the quality — 
this tube checker will pay for itself in a few weeks — better build it now*. 

Complete w ith detail instruaions — all parts — cabinet — roller chart — ready 
to wire up and operate. 


rfifv\siON alignment 

GENERATOR KIT 

Everything you want in a television alignment generator. A wide band sweep generator 
covering all FM and TV frequencies — a marker indicator—AM modulation for RF 
alignment — variable calibrated sweep width 0*50 Me.—mechanical driven inductive 
sweep. Husky 110 V. 60 cycle power transformer operated—step type Output attenuator 
with 10.000 to 1 range— high output on all ranges — band switching for each range — 
vernier driven main calibrated dial with over 45 inches of calibrations — vernier driven 
calibrated indicator marker tuning. Large grey crackle cabinet I 6-1/8" x 10-5/8" x 7-5/16". 
Phase control for single trace adjustment. Uses four high frequency triodes plus 5Y3 rectifier 
— split stator tuning condensers for greater efficiency and accuracy at high frequencies — 
this Heathkit is complete and adequate for every alignment need and is supplied with 
every part — cabinet—calibrated panel— all coils and condensers wound, calibrated 
and adjusted. Tubes, transformer, test leads — every part with instruaion manual for 
assembly and use. Aaually three instruments in one — 

TV sweep generator — TV AM generator and TV marker 
indicator. Also covers FM band. 


$3950 


CONDENSER 

$ 19 *.® 

ELSE TO BUY 

featured 

• Bridge type circuit • Power foctor scale 

• Magic eye indicator • Measures resistonce 

• 110 V transformer • Measures leakage 

operated • Checks paper^mico- 

• Alf scales on panel 'electrolytics 
Checks all types of condensers, paper-mica- 
clectrolyiic-ceramic over a range of .00001 MFD 
to 1000 MFD. Ail on readable scales that are 
read direa from the panel. NO CHARTS OR 
MULTIPLIERS NECESSARY. A condenser 
checker anyone can read without a college 
education. A leakage test and polarizing voltage 
for 20 to 500 volts provided. Measures power 
factor of electrolyiics between 0% and 50</f. 

1 10 V. 60 cycle transformer operated complete 
with rectifier and magic eye tubes, Cabinet, cali¬ 
brated panel, test leads and all other parts. 
Clear dt'ailed instructions for assembly and 
use. Why guess at the quality and Capacity of 
a condenser when you can know for less than a 
twenty dollar bill. Shipping Wt., 7 lbs. 


RF Ciystil Test Probi Kit 
No, 309. Kit to assem* 
ble. RF probe extends 
VTVM range to 100 
MC. Complete with 
IN34 crystal. Shipping 
weight, 1 lb. .$6.50 


Experimenters and servicemen working with a 
square wave for the first time invariably wonder 
why it was not introduced before. The charac¬ 
teristics -of an amplifier can be determined in 
seconds compared to several hours of tedious 
plotting using older methods. Stage by stage, 
amplifier testing is as easy signal tracing. 
The low distortion (less than ' ) and linear 

output ( ± one db.) make this Heathkit equal 
or superior to factory built equipment selling for 
three or four times its price. The circuit is the 
popular RC tuning circuit using a four gang 
variable Condenser. Three ranges 20-200, 200- 
2,000, 2,000-20,000 cycles arc provided by 
selector switch. Either sine or square waves 
instantly available at slide switch. All com¬ 
ponents are of highest quality, cased llOV. 
60 cycle power transformer. Mallory F.P. filter 
condensers, 5 tubes, calibrated 2 color panel, 
grey crackle aluminum cabinet. The detailerl 
instructions make assembly an interesting and 
instructive few hours. Shipping Wt., 15 lbs. 


FM TUNER KIT 


$1475 

CABINET 

EXTRA 


A truly fine FM Tuner with the coils ready 
wound, all alignment completed — all that 
is necessary is wiring and it’s ready to play 
— uses super regenerative circuit — 110 V. 
60 cycle transformer operated — two gang 
tuning condenser — slide rule calibrated 
dial —;• two tubes — complete instructions 
including pictorial enable even beginners 
to build successfully. 

7he circuit uses twin triodc and is ex¬ 
tremely powerful — pulls in stations far 
beyond normal expectations. Shipping Wt., 
4 pounds. 

Beautiful mahogany cabinet for FM 
Tuner (shown above) extra.. $3.75 


^ TOOL KIT 


Now a complete tool 
kit to assemble your 
Heathkit. Consists of 
Kraucer diagonal cut® 
icrs and pointed nose 
assembly pliers, Xce- 
lite screwdriver, 60 
Watt 110 V. solder¬ 
ing iron and supply 
of solder. Shipping 
Vi't., 2 lbs. Complete 
kit. $5.95 


ELSE TO BUY 


SINE AND SQUARE WAVE 

AUDIO GENERATOR KIT 


$ 34 *.® 
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EQUIPMENT and accessories 


ELECTRONIC SWITCH KIT 

DOUBLES THE UTILITY OF ANY SCOPE 

An electronic switch used with any 
oscilloscope provides two separately 
controllable traces on the screen. Each 
trace is controlled independently and 
the position of the traces may be 
varied- The input and output traces 
of an amplifier may be observed one 
beside the other or one directly over 
the other illustrating perfectly any 
change occurring in the amplifier. Dis¬ 
tortion — phase shift and other de¬ 
fects show up instantly, 110 Volt 60 
cycle transformer operated. Uses 5 
tubes ( 1 6X5. 2 6SN7’s. 2 6SJ7’s). 

Has individual gain controls, position¬ 
ing control, and coarse and tine sweep¬ 
ing rate controls. The cabinet and 
panel match all other Heathkits. Every 
part supplied including detailed in¬ 
structions for assembly and use. Ship¬ 
ping Wt.. 11 lbs. 


$ 34 ®.® 


98V 


3-TUBE Alt WAVE 

RADIO KIT - 

An ideal way to learn radio. This kit is complete 
ready to assemble, with tubes and all other parts. 
Operates from llOV. AC. Simple, clear detailed 
instructions make this a good radio training course. 
Covers regular broadcasts and short wave bands. 
Plug-in coils. Regenerative circuit. Operates loud 
speaker. Shipping >X t., 3 lbs. 

HS30 Headphones per set $1,00 

IVi’ Permanent Magnet Loudspeaker. 1,95 

Mahogany Cabinet . 2.95 


1 949 MODEL 

VACUUM TUBE 

VOLTMETER KIT 

New 200 ua Meter. 

24 Ranges. 

New Accessory H.V. Probe mokes 
Heothkit a kilovoltmeter. (Extra) 

New Accessory RF Probe extends range 
to 100 megacycles. (Extra) 

A new Model V-2 Heath kit VT\'M with 
new 200 microampere meter, four ad¬ 
ditional ranges — full scale linear ranges 
on both AC and DC of 0-3 V.. 10 V.. 
30 V.. 100 V.. 300 V. and 1.000 V. 

Accessory probe listed elsewhere in ad 
extends voltage range to 3,000 and 10,000 
volts D.C. New model has greater sen¬ 
sitivity, stability and accuracy — still the 
highest quality features — shatterproof 
plastic full view meter face — automatic 
meter protection, push pull electronic 
voltmeter circuit, linear scales — db, 
scale — ohmmeter measures 1/10 ohm 
to 1 billion ohms with internal battery — 
Isolated DC test prod for dynamic meas¬ 
urements— II megohm input resistance 
on DC — AC uses electronic rectification 
with 6H6 tube. All these features and 
still the amazing price of only 524.50. 
Comes complete with cabinet — panel — three tubes — new Mallory 
switches — test prods and leads, 1% ceramic divider resistors and all 
other parts. Complete instruction manual for assembly and use. Better 
start your laboratory with this precision instrument. Ship. Wt., 8 lbs. 


$ 24 *.® 


RF SIGNAL 
GENERATOR KIT 


* 19 *.* 


S' OSCIILOSCOPE KIT 

• Instant switching to plates or ompliflcr 
from front panel. 

• Sweep generator supplying variable 
Sweep 15 cycles to 30,000 cycles. 

• All controls on front panel. 

• Cased electrostoticly shielded 110 V. 

60 cycle power transformer. 

• AC test voltoqe on front panel. 

• External synchronization post on front 
ponel. 

• Deflection sensitivity .6S V. per inch 
full gain. 

• Frequency response i 20% from 50 
cycles to 50 Kc. 

• Input impedance 1 Megohm and 50 MMF. 

The Heathkit 5*' Oscilloscope fulfills every 
servicing need. The husky cased power trans¬ 
former supplies 1100 Volts negative and 
350 Volts positive. Tubes supplied are two 
6SJ7 amplifiers, 884 sweep generator, two 
5^ 3 recti hers, and 5BP1 CR tube. Grey 
crackle aluminum cabinet and beautiful grey 
and maroon panel. Chassis especially de¬ 
signed for easy assembly. 

An oscilloscope prosides endless sources 
of experimentation in radio, electronics, 
medicine and scientific research. 

Detailc-d instructions make assembly fun 
and instructive. Shipping Wi., 24 lbs. 
Express only. 


$ 39 *® 

EISE TO BUY 


SIGNAL TRACER AND 
UNIVERSAL TEST SPEAKER KIT 

The popular Heathkit signal tracer has now 
been combined with a universal test speaker 
at no increase in price. The same high 
quality tracer follows signal from antenna 
to speaker — locates intermittents — de¬ 
fective parts quicker — saves valuable serv¬ 
ice time — gives greater income per service 
hour. VC’orks equally well on broadcast — 
EM or TV receivers. The test speaker has 
assortment of switching ranges to match 
push pull or single output impedance. Also 
tests microphones, pickups — PA systems 
— Comes complete — Cabinet — HO V. 60 
cycle power transformer ■;— tubes, test probe, 
ail parts and detailed instructions for as- 
EtSf TO BUY sembly and use. Shipping Wt., 8 lbs. 


$ 19 ®.® 


'Hew 

BATTERY ELIMINATOR KIT 


Now a bench 6 Volt power supply kit 
for all auto radio testing. Supplies 5 • 
7 Vi Volts at 10 Amperes continuous or 
15 Ampt-rcs intermittent. A well filtered 
rugged power supply uses heavy duty 
selenium rectifier, choke input filter 
with 4,000 MFD of electrolytic filter. 
0-15 Volt meter indicates output. Out* 
put variable in eight steps. Excellent for 
demonstrating auto radios. Ideal for 
servicing — can be lowered to find 
sticky vibrators or stepped up to equiva¬ 
lent of generator overload — easily con¬ 
structed in less than two hours. Com¬ 
plete in every respect. 


522 ®.® 

SHIPPING WT. 18 LBS. 

ELSE TO BUY 


ELSE TO BUY 


Every shop needs a good signal generator. The Heathkit fulfills every 
servicing need, fundamentals from 150 Kc. to 30 megacycles with 
strong harmonics over 100 megacycles coxering the new television 
and TNI bands I I ) V 60 cycle transformer operated power supply. 

400 cycle audit available for mexiulation or audio testing. Uses 
6SN7 as RF oscillator and audio amplifier. Complete kit has every 
part necessary and detailed blueprints and instructions enable the 
builder to assemble it in a few hours. Large easy to read calibration. 
Convenient size 9"x6"x4?^". Shipping \\'t.. 41A lbs. 
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RAPIOMEH'S headquarters ^ WORLD WIDE MAIL ORDER SERVICE I ! 


Highest quality telescoping folded dipole 
rooftop typo antenna wlih all (he feiitures 
usually expected In surli an anleima. Itu-lud- 
inff use as dipole and trllertur, and in uil- 
dition a rnuuntinp bracket provided so 
that llie antenna can be Installed In any 
window In two minutes or less. Any 
■llKht loss In Rain because of the re<luellon 
from rooftop lielRlit Is nutre than com¬ 
pensated by the ahility to orient the an 
tcniia Instantly by opening the window and 
adjusting for muxlninm signal strength. 
Mounting bar can he iiiatalled lioriztuitallv 
or vertically In window fniuie or eu*n Im-- 
fwoen atiio rafters, nlihhever Is most cuii- 
venleiit. Your cost 
$8.65. With him 
freituciicy attach 
nieiit for channeK 
7 to 13 $11.00. 

Kllhrr type Ib'r 
less III dozen lots. 



NO ROOFTOP CLIMBING 
HERE! 

The BUFRAO Mmlel 
P lilts iiiiitiihle hiihMir 
' antenna adjiii-ls i-aslly 
to anv channel and any 
.Mathm direction. Tri 
^ pie chrniiie plated hr.iss 
tlipoles. Anfiipie Ilnislied 
base with telt pad to pre 
Vent scralrhiiig funiitiirt-. 
Can also he readllv install 
ed attached to eel ling with 
base up. .300 ohm line fur- 
ni^lll‘d. Your cost $3.95. 
I^ts ot 12 at $3.50 each. 




The famoui VEEO-X LONG RANGE 
ANTENNA. Conslitant perfect results 
way beyond what usually are called fringe 
areas. The dlrei’tlonal characteristics anil 
extreme gain from this 4 hay unit provhle 
the desired answer for those who have 
given up hcHie of satisfactory reception. 
An absolute necessity for reception over 
distances greater than 70 miles. Your 
wholesale price—$75.00. 

AFTER SEEING OUR ANTENNAS AND 
COMPARING, YOU WILL NEVER BUY 
ANY OTHER MAKE! 


BUFRAD 
CAR 
RADIO 
AN¬ 
TENNAS 

All Of our 
car radio an¬ 
tennas are 
made of tri¬ 
ple -plated 
Adm ir slty 
Brass Tub¬ 
ing. ctHuplete 
with low loss 
shielded an¬ 
tenna leads 
and high 
ijuallty fit¬ 
tings. 

SIDE COWL 
— im i. a 
sections ex¬ 
tend to 66". 

Y'our prlci*— 
single units 
—$1.75; In lots of 12 $1.50 et. 

SKYSCRAPER—BK-2 has 4 heavy duty 
seel Ions that extend 1»K". This super-aerial 
must he seen to lie fully appreciated. Your 
price—single units—$2.50: In lois of 12 
$2.25 ea. 

TILT ANGLE—im-.l. may he adjusted to 
all hoily contours. 3 sect Inns extend to 66". 
Single unit price—$1.75; 12 lot price— 
$1.50 ea. 

VERSATILE—UR-4, single hole fender or 
toll cowl inminting may he adjusted to con- 
fonn with all body contours. 4 sect inns 
extend III r>6". Single unit Price—$3.00; 
12 lot price—$2.75 ea. 

THE MONARCH—nn-.5. single bole, top 
cowl mounting. 3 sections extend to 56". 
Single unit price—$2.00; 12 lot price— 
$ 1.75 ea. 





OUR PE-109 POWER PLANT 

DIRECT CURRENT 

This pow'er plant consists of a gasoline 
engine that Is couPled to a 20tl0 watt 32 
volt HC generator. This unit Is Ideal fur 
use ill loi'alinnB that are not serviced hv 
commercial power or to rim any of the sur¬ 
plus items that require 24-32v IM' lor upi-r- 
atimi. The price ol this power plant testgtl 
and in good condiilon Is only $79.95 F.O.It. 
Rulfalo. or we i-an Mippiv In slrirtlv ".is 
i>" niiidltinn for $58.95 F.tt.B. New Yurk 
flty. These latter 
are exactly as re 
eeived. in heavv 
St eel-strapped khi t 
eases, and we uii 
Him hie to deter- 
riiiiie if the in¬ 
dividual uult.s 
are new. oiJ^i^ 
what the eon ' ^ l 
( i 1 1 1 on is if ' 
used, while the $79.95 are MUiie of the s iiiie 
thill we have hrougtil ui Itunalo lor tilling 
and repair if netessary. We do not ree 
oniinend ganihling on the “as l>“ condi 
lion, except lor <|iiiiritiiy puniiusers. We 
can ai.so supply a eonverter that will sup 
Ply llttv .\i’ from the above unit or from 
any 32v DC source for $12.95. 



FCC AUTHORIZES RADIO for 
PRIVATE SERVICE!!!! 

(The FCC aiiiioiinee<l that effective June 1. 
any American over 17 .vears uf age is ellgl 
hie for a .*> year station Permit. In the 
“(’Itizens** hand, no code test or teclinleal 
knowledge are necessary.) 

GENERAL ELECTRIC 15 TUBE 
TRANSMITTER-RECEIVER SET 
Tlds brand new 15 tube transmitter-re¬ 
ceiver was designed for mobile storage hat- 
ter>' powered service. It will operate in the 
“Citizens'* band where nu amateur license 
to transmit Is necessary. Its a cinch fot 
any experimenter to connect this unit for 
110 VAC operation by following the In¬ 
structions and diagrams supplied, which 
cover numerous appllcatlon.s. Including 
television. For those Intending to use on 
car or boat, a new dynaniotoc. exactly as 
originally supplied, costs only $15.01). Don't 
fall to write for FIlKK descriptive bulletin. 
Drder our RT-1248 for only $29.95. or two 
for $53.90. 


Sensational Value In 

AC-DC POCKET TESTER 

This analyser, featuring 
a acnaitlve repulsion type 
meUT houaed In a bake- 
ilte ease, represenlo the 
culmination of IS yeara 
achievement in the in- 
Mtrument held by a large 
company specializing In 
electronic testeoutpment. 
spectflcatlona of the AC. 
t>C Model Volt-Ohm-Mll- 
liameler: AC-Volta—O-'J.S. 

50. 12 S. 250: DC Volts 
—0.25. SO. 125. 350: 

Miliiamperes AC—O to 50: 

DC MilUamperea—O to 50; 

Ohms Pull Scale—lOO,- 
OOO; Ohms Center Scale 
—2400; Capacity—.05 to 15 Mfd. ToUl 
Price, prepaid ans^here in the USA— S7.0O. 
.Similar DC Meter, lacking the AC operated 
ranges of aiKive, 58.50 prepaid. 



"SO" RADAR SET 

*‘S0” RADAR RECEIVER, complete with 
9 tubes including picture tube. This Plan 
—Position—Indicator Oscilloscope has a 
self-contained pack designed to run from 
the 110 V. power supply on LST or PT 
boats. It Provides a 5* diameter Picture 
adjustable at will to an 80, 40. 4 or 2 
iidle circle with the boat at the center, 
showing location of land, other ships, or 
any obstruction, so. that navigation ran be 
carried out in pitch darkness or densest 
log with RR much safety as in brightest 
sunlight. Your cost $39.95. 



ACRO 

TELEVISION 

CHASSIS 

CRADLE 


Pays for Itself In a week—Saves and 
eiiminateH broken tubes, colli, dial knobs, 
etc. Cadmium plated steel. Flnger-tlP con¬ 
trol. A necessity for Television Service. 
Your Cost ..$4.69 


SAVE HOURS OF HARD WORK 

Do the job in minutes with a IM'FU.Xit 
Socket Hole Ihmrh. Cut clean accurate 
lioles for .'ockels. iiiiiks. coiiiiecturs. ct( 
Cutting holes In radio cliassls D as siiiildc 
as cutting huttcr with a hot knife wilii a 
Ul*Fil.\l) piiiicii. .Inst Insert the tiiiiich In 
i hole and tiim with an onltnar) 

wrench. In a minute or less yon can coin 
plete a job whlcii often take-s :iii lioiir wiii' 
tJje old ■drilling, reundng. oiri tlliru;' 
melliml. With UCF ilAli 
punclies yoil cun make 1.3 
ditterent '.izes of opening> 
from *4" to 2*4" datii 
eler. 

’4". »4". sixes 

$2.0f» 

r. 11/10". I'k". 1 *. 3 ’ 

1 A 10". I * 4 " -ires $2.42 
W". si7es $3.10 

2^4* size—$5.95 



$1295 



Takes Aft Three 
BIG BARGAINS 

1. SENSATIONAL. FASCINATING. 
MYSTERIOUS SELSYNS. Itrand new 
Si'l.’..'tis inaiie ity K, Ciinil>iiliv. Two oi 
mole cotnicitcd t>i 
gi-llicr woik ptT- 
fecHy on I InV -M' 

.\ny rotation of the 
bliaft ol one Sclbvi) 
ami all otiters ctinnccitd lu it will rotate 
exactl)’ as many degrees in tin* same ill 
reel ion. following iiiu-rringb a.« if the nnii^ 
were cunneelcd togellu-r liy shafting Instead 
of wire. This D true whetlicr Von twi^l 
tlie shaft of the master unit a fraction of 

revoititlon or many revolutions. 1 seful 
for indicating direction ot weallier vanes, 
rotating directional antennas, or control¬ 
ling innumerable operations Irom a dD- 
tance. Coiindete with diagram and In¬ 
structions. Per Matched pair $4.95. 

2. ALUMINUM GEAR BOX iMxsxT that 

contains two p«>wrrfu1 electric motors ami 
two matched gear trains. 62 gears In all 
varying In size from Vi to 4 inches In di¬ 
ameter. This unit is readily converted to 
rotate a beam antenna or any other similar 
use. $5-00 

3. HOME WORKSHOP AT BARGAIN 
PRICE. .Accurate and precise 2 s|H‘cd 
guaranteed hobby lalhe. tlie essential nia* 
chine for the home workshop. Siurtly 
enough for light protiuctlon work or fac¬ 
tory standby service. Supplied with 56" of 
belting for connecting to any avallahU* 
electric motor or power take-nfT. .Xlso lii 
eluded in this unbelievable offer are sucli 
accesaoriei as a Vi" drill chuck with spe¬ 
cially hardened tool steel Jaws, a 4" electric 
furnace high speed grinding wheel, a cot¬ 
ton buftlnR wheel and a large supply of 
buffing compound, and a 4" steel wire 
scratch brush. Y'our cost $6.00. Sole ex¬ 
port agent. Distributor Inquiries invited. 


COMPRESSED AIR 



INSTANTLY 
ANYWHERE 

Portable Air Pompres- 
sor and storage tank. 

ItuKRedly built of best 
materials using life¬ 
time lubricated ball¬ 
bearing on connecting 
rod and oil impreg¬ 
nated main bearing on 
shaft. Unusual design 
forever eliminates valve 
trouble, the most ctmi- 
mon fault In air com* 
prcfizors. PATCNTCO unique 
iiyztem Increases efficiency 
over other rompressors so that air output 
much greater than that from larger rnm- 
presaors powered by heavier motors, wilt 
deliver approximately 3500 cu. Inches of 
otr per minute at maintained pressure of 
30 lbs., or will Inflaie a 90 lit. truck tire 
In less than one minute. Comes complete 
with lOO 1b. gauge, although ftnger-tip ad¬ 
justment allows setting of output pressure 
at any value, which will automatically he 
maintained. Works from any 1/4 H.P. 
motor. Userul for spraying paints or lac¬ 
quers. disinfectants. Insecticides, anneal¬ 
ing or brazing with natural gas. inflating 
" - 'c. Frir -— - “ * 


♦ires. etc. 


8t4.80 


adjustable ssmbon type spray gun ci>m- 
-lete wilh 12 ft. of lOO th. tested hose 
available for only $7.7.5 with pint con¬ 
tainer, also prepaid. 29'^'r renuired on all 
C.O.D. orders. 


SENSATIONAL 
CAR RADIO BARGAIN 

Nationally advert Ued hraiul 1919 car radio 
that will fit practically any oar. We can't 
advertDe the brand name because we an* 
selling them below regular list price, but 
they are sure fire hits because of their out 
standing performance. Plenty of eye ap¬ 
peal Phis a host of other features that other 
car raillos do not offer: a 3 gang condenser 
for razor sharp selectiv¬ 
ity. an II.F. stage for 
extreme sensitivity, sii- 
Perhel circuit A.V.C. 

In eliminate fading, and 
a 6*4" speaker for good 
tone quality at ahV vol¬ 
ume. Your cost $27.95. 



THE 

BUFRAD SECTIONAL TOWER 

This latest addition tu tlie famous line of 
ItrFltAD atileiuia products makes up to a 
iiundrcd fiMil timer Irom any desired num- 
hcr ot ten f<K>t sections i»f extremely >iirong 
wetded coiistnictioil. Tlie scclion.< are 
<>iiipp«'d asscnililed and painted, so that 
erection is a matter ot minutes rather Ilian 
hours. .Vs'scmlily is a one tiiati job. aiul is 
uicotiiplislu'd by climbing up tiie idiii 
pleii'il iioitiou of tile lower vvith die tii-xl 
2r> III. M>«-tiiiii to be installed, i I anil and 
f«M)tilold^ are liruviiled to make tlie work 
sate and easy. Cup at top of tower pro 
< hli'' lo-ariiiK Mirtaee fitr nilalirig. and pre¬ 
vents water from eiitciini: lube... I’sefiil 
for pollee. nr amateur ir.tiiNmilters. ariil 
iti addition ihe lower will pruvlde satlsfui- 
tniy TV ieM’|itii»u wliete tdlieiwi-e it would 
Ih> ini)>i)>sdde. Id4-.d 
lor oiippori iiig perin.i 
neiil or ii tiipoi.iry pow¬ 
er lIllCN. wind Kelu«.< 
tors, stadium pilldu 
Hddn's.-< -.pe.ikers or 
>p()lllKlit> lot gas siii 
tioiK (>r Parking li)t« 

■If iiiiil !' ■ ^ectlon^ 
tou'ether io»t a total ol 
and total 2ll feel. 

'W" seitioM-i. wliicli 
niako up the entire 
lower except for the 
tup. are each 10 feet 
lung and iHiSt hut $12-75 
apit-ce. 'rlhi>e who wish 
a mast base will he 
able In oliiain one I not 
shown above 1 . for lUiD 
$6.00. The base Is es 
l>eclally u>efu] when 
creeling the lower vii a 
sloping rtMil. 


MICRQPHONES 

SiiiMT Special iii.. 
esl quality all chiome 
bullet shaped I'UXS 
TAL AllKK of top¬ 
ing h t nationally 
known brand $5.95. 
Bullet DYN*A.Mir 
.MIKK $7.95. MIKK 
Jr. 60c, IM’SH Tl) 
TALK MIKK with 
switch on handle— 
96e. LAPKL MIKKS 
- (Spectify wiieliier 
carbon or magnetic 
93e. 




SUPER SPECIAL 

FAIRCHILD botnbslghl POWER UNITS. 
Our quantity of these is too limited to 
Justify the space required by a Plioto. hut 
each unit Is brand new. contains 9 tubes 
which alone have a total value of $15.00; 8 
electric motors or generators. 6 of which are 
of the permanent niagtiet field type; relays; 
and 2o valuable precision resistors plus a 
multitude of the ordinary kind, in addition 
to many eonden>vers and potentiometers. 
All for only $14.95. We will ship but one 
to a customer while our small quantity 
lasts. 


6.95 TAKES ALL THREE 
BIG BARGAINS 

1. AUDIO AMPLIFIER — Brand new. 

push-pull outpiii triude ampllAers having 
2 of the valuable and scarce ouncer type 
audio transformers that sell for over $10.00 
apiece. Neat aluminum case, fully en¬ 
closed (largest dimension 6 Inches). l*er- 
fert for intercom systems, phono ampli¬ 
fiers. mike amplifier, or signal tracer am¬ 
plifier I or testing radio sets. A sensational 
bargain at only. ..$3.40 each 

2. BANDSWITCHING TUNING TURRET 
made by Western Fleetric. Covers 4 bands 
above 100 MO. All colls wound with «14 
silver-plated wire. Complete with tuning 
condensers and powerful electric driving 
motor. Diagram Inclutled. ON'F OF OF It 
MO.'^T TKURIFIC VALIIKS—ONLY $2.95. 

3. The dual meter—One .50 uA and one 209 
u.\ movement in tho same rase. This meter 
is Ideally suited for use as a comhlnathiM 
moduation Percentage and carrier shift 
liidieatur. If desired the rooremems may 
he removcti from the case and tised sep- 
aralel.v. All meters are In perfect operat¬ 
ing condition, but a few have cracked 
glas.scs. 

ThU -iiticr value I'osis only $1.95. 


AMAZING PORTABLE RADIO 

riic >ciir'-! hottest sensation. I’owerful suii- 
eihei in lM>autlful maroon crackle finish 
rase with hnllt-la gleaming chrome tele- 
sniplc whip antenna. Exactly like a car 
radio except works off self-contained stand- 
ani portable radio batteries, easily obtain 
aide anywhere. Theft-proof mounting 
t>rarkct altached by anyone to a bike nr 
motorc.vcle In 3 minutes. Iteadlly installed 
im any veliicle from a wheelbarrow to a 
wllcb's hnaim. Uadio removable from 
mounting bracket Instantly hy means of a 
special key provided, so that It can be car- 
rievl anvw'here for use as a portable if de- 
flired. Weight 5 lbs. Your cost with bat¬ 
teries--$24.95; without batteries- $22.50. 


All sal«t final and no raturni unUss oth«rwisg sp«clfi«d in ad of item. Right r«s«rvad to changa prieg* and spacifications at any tim*. Cobla addr«ss BUFRAD 


BUFFALO RADIO SUPPLY, 319-321 Genesee St., Dept.RE-3. BUFFALO 3, N. Y. 
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Builders of America s Finest 
Television Kits Now Offers^ 


TELEffflOl 


SnUsceLLOAif of 


“■fSKr COMPLETED SETS! 



T.A.C. ‘‘CHAMPION” 
I2>/2"‘TUBE DIRECT VIEW 

BIG 81 Square Inch Screen without lenses or gadgets. 
Exclusive T.A.C. designed handsome, modern-styled 
Select-Grain Cobinet in Walnut, Mahogany or Blonde. 
30 tubes, including BIG 12-inch Picture Tube. Manu¬ 
factured by the nationally accepted Leader In Cus¬ 
tom-Built Telev'sion. Licensed by Radio Corporotion 
of America. The Ideal home Television and FM Re¬ 
ceiver! Remaricable performance and value! A miracle 
of Television engineering as well os a rich, beautiful 
furniture piece. 


“AUDITORIUM” 520 SO. IN. 
PROJECTON TELEVISION 



Optical system by 
Bausch & Lomb 
and Eastman Ko¬ 
dak. 37 tubes. 12'* 
High - Fidelity 
Speaker. 20" by 
26" screen for 
BIGGER - THAN - 
LIFE-SIZE, bright, 
steady, clear pic¬ 
tures. Can be 
viewed by on ou- 
dience as large as 
750 people. For 
home recreation 
rooms, schools, in¬ 
stitutions, clubs, 
commercial estab¬ 
lishments and of¬ 
fices. 


COMBINATION TV 
and ALL FM Sets 

DuMont Inputuner for con¬ 
tinuous tuning of ALL TELE¬ 
VISION and ALL FM chan¬ 
nels with utmost sensitivity 
and stability. 

Exclusive T.A.C. 
“VIVIOeo” Feature 

P«t. Ponding 

Renowned I.F. Picture and 
Sound Strip with S'/j stages 
of C o t h o d e - Co u p le d 
Grounded-Grid Video I.F. 
Amplification that brings 
television reception to a new 
high standard of quality. 

FREE! 

Complete Service Data 
Manual SB-1 on the "VIVI- 
Deo" feature, contains all in¬ 
formation needed to thor¬ 
oughly understand and service 
this unique high-goln I.F. 
Strip. Write for it today or 
ask your locol iabber for it. 

Sfudio Qualify 
Picture 

Until you've seen and enjoyed 
T.A.C.’s ’’Studio Quality Pic¬ 
ture" you haven't really 
viewed television at its best. 
Here is a new standard of 
video quality. It's a NEW 
KIND of picture and we know 
you will agree it's the best 
yet. 

Finest Obtainable 
Components 

Combinotion of RCA. Du¬ 
Mont and highest rated na¬ 
tionally advertised compon¬ 
ents. 


AMERICA’S GREATEST 
TELEVISION VALUE 
PER SQUARE INCH 
OF PICTURE! 


GUARANTEE 

All T.A.C. receivers and their 
components are of the highest 
quality and are guaranteed 
under the Standard RMA 
GuOrontee. 



T.A.C. “SPORTS-VIEW” 
IS"-TUBE DIRECT VIEW 

128 Square Inches. Amazingly bright, steady and 
clear! 30 tubes, Including BIG 15" Picture Tube. Largo 
12" Heavy Duty PM Speaker for fidelity sound. Li¬ 
censed by Radio Corporation of America. Manufac¬ 
tured by the nationally accepted Leader In Custom- 
Built Television. Leotherette covered cobinet In choice 
of colors. Perfect for commercial Installations ond all 
large audience viewing. Special —Controls under Lock 
ond Key! 


DISTRIBUTED THROUGH NATIONAL 
PARTS DISTRIBUTORS 


DISTRIBUTORS! DEALERS! WRITE FOR 
LITERATURE AND CONFIDENTIAL 
PRICE INFORMATION TODAY! 



540 BUSHWICK AVE., 
BROOKLYN 6. N. Y. 

5% Higher West af the Missiaippi 
Prices subject to change without notice. 


JUNE, 


949 
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INDUSTRIAL APPUaTIONS 


AEROVOXCORP..NEW BEDFORD,MASS..V.S.R. 
Ej 9 «rt: t 3 L 40 tli St. Niw YirklS, N.V. • CiUt: 'ARLAB' 
to Cniii: AEROVOX CANADA LTD., HaniltH, Oit 


-Knilio 

Zenith Radio Corp. of Chicago reports 
estimated net consolidated operating 
profits amounting to $2,025,781 for 
itself and its subsidiaries for the first 
nine months ended January 31, 1949 
of its current fiscal year, after Federal 
income taxes of $1,227,450, deprecia¬ 
tion, excise taxes, and reserves for 
contingencies. 

Net consolidated operating profits for 
the three-month period ended January 
31, 1949, amounted to $1,041,246, after 
taxes, depreciation, and reserves. 


Radio Manufacturers Association re- 
ports that January sales of radio re¬ 
ceiving tubes, in a seasonal decline, 
were 5.7 million under those in Decem¬ 
ber, and 2.4 million under January, 
1948. Tube sales in January totalled 
13,508,906, compared with 19,270,164 
in December and 16,004,927 in January 
a year ago. Of the total sales during 
the month, RMA member companies 
sold 10,425,566 receiving tubes for new 
sets and 2,256,996 for replacements. 
Tubes sold for export totalled 749,685 
and to government agencies 76,659. 

Shipments of television receivers by 
RMA member manufacturers increased 
889^* during the fourth quarter of 1948 
over shipments in the third quarter. At 
the end of the past year, RMA set 
manufacturers had shipped 964,206 TV 
receivers into 42 states and the District 
of Columbia since January 1, 1947, 
when the shipment reports were started. 

Fourth-quarter shipments by RMA 
members totalled 354,314, compared 
with 188,120 during the third quarter 
of 1948. Shipments during the entire 
year numbered 802,025. 

TV set shipments, RMA explained, 
always trail behind production reports, 
which previously had shown RMA 
member companies producing 866,832 
television receivers in 1948. Total in¬ 
dustry production was estimated at 
more than 975,000 TV sets. 

Weslinghouse Electric Corp. of Pitts¬ 
burgh announces that the 1948 net sales 
were $970,673,847. 

The net income for 1948, after all 
charges, was $52,656,351, equal, after 
preferred dividends, to $3.88 a share on 
common stock. 

Motorola,, Inc., Chicago, reports in the 
company's twentieth annual statement 
that net sales rose to $58,080,236 last 
year, compared with $46,679,148 in 
1947. The 1948 net earnings amounted 
to $3,332,739, equal to $4.17 per share, 
against $2,510,410 or $3.14 a share, in 
the preceding year, 

Stewart-Warner Corp., Chicago, reveals 
that net sales in 1948 were $72,634,085, 
down 5.7% from 1947 sales. Net profit 
carried to surplus was $3,154,316, equal 
to $2.44 per share of $5 par value com¬ 
mon stock and 29.5% greater than 1947 
profits. Sales in 1947 were $76,930,304, 
and profit carried to surplus was $2,- 
436,634 or $1.88 per share. 

Admiral Corp., Chicago, reported net 


Kiisiiicss- 

earnings of $3,782,825 after all charges, 
for the fiscal year ended December 31, 

1948, as compared with $2,248,186 for 
the previous fiscal year, in its annual 
report released to stockholders. Per 
share earnings were $3.78 on the 1,- 
000,000 shares now outstanding as 
compared with $2.25 for 1947 on the 
equivalent number of shares, represent¬ 
ing an increase of 68%. 

Net sales amounted to $66,764,266, 
showing an increase of 39% over sales 
of $47,898,938 in 1947, and an increase 
of 85% over sales of $36,169,850 for the 
fiscal year ended December 31, 1946. 

Allen B. Du Mont Laboratories, Inc., 
New York, reported that sales in 1948 
amounted to $26,859,000, compared with 
$11,109,172 in 1947. Net profit advanced 
to $2,701,000, equivalent to $1.29 per 
share, after taxes, on 2,043,652 shares 
outstanding. This compares with earn¬ 
ings of $563,677 or 27 cents per share 
on 2,031,040 shares in 1947. 

Cornel 1-Dubilier Electric Corp. declared 
a dividend of 20 cents per share on the 
common stock, payable March 10, 1949, 
to stockholders of record February 28, 

1949. 

Directors also declared the twentieth 
regular quarterly dividend of $1.31% 
per share on the company's $5.26 cumu¬ 
lative preferred stock, series A, pay¬ 
able April 15, 1949, to stockholders of 
record March 23, 1949. 

Radio Manufacturers Association has 
started a public relations program to 
give the public, government, trade, and 
other interests complete and accurate 
information regarding television-broad¬ 
casting service and receiving sets. 

An “objective, orderly, and construc¬ 
tive" presentation of full information 
on television, including present broad¬ 
casting service and receivers, in the 
present VHF channels and also in the 
UHF channels in the future was voted 
by the RMA Board of Directors at its 
meeting in Chicago on March 17, fol¬ 
lowing recommendations from the Asso¬ 
ciation's Set Division Executive Com¬ 
mittee. 

RMA President Max F. Balcom was 
authorized to appoint a special commit¬ 
tee, widely representative of the manu¬ 
facturing industry, to determine and 
direct the Association's television pub¬ 
lic relations project, for which the 
Board of Directors voted substantial 
funds. The committee will be appointed 
promptly and the information program 
begun in the immediate future. 

Upon recommendation of the Parts 
Division Executive Committee and Sec¬ 
tion Chairmen, the Board of Directors 
also adopted a resolution continuing the 
Town Meetings of Radio Technicians 
under RMA sponsorship and authorized 
President Balcom to appoint a repre¬ 
sentative committee, including members 
of the Set Division, to develop a pro¬ 
gram of future activities and methods 
of financing them. 

Harry A. Ehle, chairman of the 
Town Meeting Committee, reported that 
more than 10,000 persons had attended 
the five Town Meetings held to date. 
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.dS! EXPERIMENTERS! LOOK AT THESE TERRIFIC BUYS! 


CmY AIRCRAFT 
RECEIVER— 
BC-946-B 


Covers 520 Kc to 1500 
Kc Hroiiiteast ItaiKl. G 
Tubes: 'd — I2SK7. 1 — 

I2SK7. 1 — 12AG. 1 — 

12 K 8 . hcsik'ticd for 
ilynamutor operation: 
can be easily cot>vertod 
to 110 volt or 32 volt use. Two 1 !' Statres. 
Hbree-KunK (iininir eon. IlKAND NEVV. in 
sealed Carton, with tubes and 
i nst rtit‘t ion ni a n iia 1 , less 
(lynaniotor . 



Dynatnotor I)M-:i2 \ 


S2.95 


SMASH VALUES IN RADIO RECEIVERS 


BC-453 

—RCVR 

..Used 

S10.95 

New S17.95 

BC-454- 

—RCVR 

. .Used 

6.95 

New 

8.95 

BC-455- 

—RCVR 

. Used 

7.95 

New 

8.95 

BC-456—MOD 

. Used 

2.95 

New 

3.95 

BC. 457 —XMTR 

. Used 

6.95 

New 

9.95 

BC-458- 

—XMTR 

..Used 

6.95 

New 

9.95 

BC-459- 

—XMTR 



New 

19.95 


BC-645 XMTR RECEIVER 
15 Tubes 435 To 500 MC 

riie electronic e<iu ip- 
meat that saved many 
lives in the war. Set Ciin 
he mOilified to use for 
2 - way eomnuinication, 
voice or co<le, on follow¬ 
ing hands: ham bund 
420-450 me, citizens ra¬ 
dio ‘160-170 me. fixed 
and mobile I50-4C0 me. 
televi.si«»n experi mental 
470-500 me. 15 tul>es 
(tubes alone worth 
^ ^ more than sale price!) : 

#1 I 4 —7K7. 4—TH7. 2 — 

■ ■ 7EG, 2—GF6. 2 055 

eoch ami 1—WES IGA. Now 

covers 460 to 490 rnc. 
It rand new HC-615 with 
tubes, less power supply in factory carton. 
Shiptdn^; weiKhl 25 lbs. 

PE-IOIC DYNAMOTOR for $2.95 



BRAND NEWI 


above 6C-645 
UHF ANTENNA ASSY, for 
obove 6C-64S • • .. 


$2.45 


SETCHEL-CARLSON 
Beacon Radio Receiver 
8C-1206-C 

Receives A-N beam sig¬ 
nals, ni>erates on 24-28 V 
DC. 5 Tubes: 3—14H7, 
14R7. 2KI)7. Tunes Ilif* to 
420 Kc. Size 4 ’'k4"x 6%" 
wide. 4 lbs. In original 
carti»n. 

UK AND 

NEW .. 



$7.95 



BIAS METER 
BRAND NEW! 

Excellent for measuring DC 
voltages, bias voltages, or 
cb«cking polarity of DC 
voltages. Oesigiiccl t»rigin- 
ally for telephone and tele¬ 
type voltage measurements. 
With ad.aptor plug, sche¬ 
matic. metal carrying ca.<c. 
Ratteries not necde<l for op¬ 
eration. ^ S O S 

Votir co.st. only 



SIMPSON 
DC AMMETER 

Itrand new ! 0-80 amps DC. 
Round. 2'j' ineier. with 
(latige. Accurate. iugge<l. Fx* 
cellent for battery 7 A 

charging, etc. ^I./V 


frequency 

METER 

CABINET 

For llC-221 
Series frep. me¬ 
ters. BRAND 
NEW f 3 com- 
P a r t m e n t 8 . 
Nlassively built. 
l4»/^xl0K‘' 10". 
Value $20.00. 
Com p lete with 
canvas cover 
for both ends. 
Yours 

^“^,$ 3.95 



GE THYRATRON FG-IOS 


Brand New 
MERCURY RECTIFIER 

I mlividually IjoxciI in fac¬ 
tory sealed cartons. List 
Price $4 0 your cost 

.95 While 

They Last! 

eoch 

For continuous rectifier and 
welder control service. Tet- 
r<»tle type, indirectly heated 
cathode: lOOoO V peaK. lOOOP 
V Peak inverse. Av. Max. 
current G.4 amps continuous. 
2.4 tf» 4 amps welder control 
service. 


*11 




SPECIAL! 

SPERTI R-F Vacuum Switch 

Famed Collins Xmtr An¬ 
tenna Switch. 9200 peak 
volts. 8 amperes. BRAND 

$1.69 


OTHER TUBE VALUES 

Lots of 4 Each 

1625 35r 864 .25c- 6K7.39c 

1626 35c RK60 . . .60c 12807 ..39c 

ri.rsr.T .3ic 


DC AMMETER 
0-1 S Amps 

A terrific huy ! 3Vi{" 

easy reading scale. 75 
divisions. Black plastic 
case 4 * A ” \ 5 •, ^ 2'4 " • 

Rubber covered test clip 
lt*ads plus black metal 
carrying case with 
hinged cover. Brand 
New. Wonderful for automotive, battery 

charging, general test work. Val- $3.99 



ue $25. .-Ml yours for only. 




McElroy 

Automatic 

KEYER 


For Xmtr keying or co<le practice. Has 
photocell and sensitive relay. Variable speed 
motor, llOV AC or DC. Complete with 
2-117Z6 anti 1-1171^7 tubes, 
your cost. . 

CARBON HANDMIKE 

Genuine Sig. Corps Mike. 200 
ohm. single button, h.'is press-to- 
talk switch. 4-ft. rubber cable, 
ampbentd plug. Beatitifiil satin 
chrome finish. ^ 

BRAND NEW J 

SELSYN 2J1G1 

O pe rates f rom 57 '4 V 
400 cycles. Suggested 
wiring for llO V 60 
cycle included. Used, 
tested. 

^r^$3.50_ 

ARMY FIELD TELEPHONES 

Type EES —Talk as far 
as 17 miles. Dependable 
2 -way communicat ion 
at low cost. Ideal for 
home, farm, fiebt. I’P to 
six phones can be nse<l 
on one line. Each phone 
complete with 
ringer. O I igirialty 
cost govt. $39.90 
eacli. „ 

Used, good 
condition each 




-QUANTITY PRICES- 

Inquiries welcomed from institutions. 
wholesaliTS. de:iters, large users.. Bbonc. 
write, wire for quantity prices. _ 


Please include 25°'o Deposit with order— 
Balonce C.O.D. MINIMUM ORDER $3.00. All 
Shipments F.O.B. Our Warehouse N.Y.C. 


G-G 


lEllllE MAJESTIC 


u U RADIO PARTS SERVICE 

53 VESEY STREET • HEW YORK 7, H.Y. 


TERRIFIC VALUE 
24.VOLT STORAGE 
BATTERY. BRAND NEW 
17 amp. HRS. 

Made by Deleo. 12 cells, 
heavy duty, very rugged. 
Shipped dry. uses stand¬ 
ard sulphuric acid elec¬ 
trolyte. 

VERY SPECIAL 



$17.95 



WILLARD 2-VOLT 
STORAGE BATTERY 
20 Ampere-Hours 

Exact replacement for GE 
portable.s—brand M O ^ 
new. Each. 



GOULD $-VOLT 
STORAGE BATTERY 

Navy Standard. Black Rub¬ 
ier Case. BRAND NEW. 

15 Amp. Hour e ^ 

Rating ..... ^ 

WILLARD 6-VOLT 
STORAGE BATTERY 

Similar to above but in transpar- CA QS 
ent plastic case. Real value at. . 

WILLARD MIDGET 
6-V STORAGE BATTERY 

3 amp hour rating. Trans¬ 
parent Plastic Case. Brand 
new. ;Pb" X 1.1:(/16" x 2%" 
high. Uses stand¬ 
ard electrolyte. ^ C 

each. 

in lots of 12.$2,99 

WILLARD 6 VOLT 
STORAGE BATTERY 

3 ceils fa 2 volts each. 

15 amp hour rating. 

Transparent plastic 
case. Uses .staiulan] 
electrolyte listed be¬ 
low. Brand new’ 

7-1 16’ X 6 " 

$4.95 _ 

1 -QUART BOTTLE BATTERY ELECTROLYTE 

Made by \^ illani, for above storage batteries, 
1 ut. sulbeient for two 2-volt cells. Hermeti¬ 
cally sealed. SPECIAL. 




per qt. hnttle _ 

^PRONG 2-VOLT RADIO VIBRATOR 

Portable and Farm Sets Keplace- 


for 


1.79 

2.75 

4.50 

4.95 

2.35 

3,25 

4,65 


I ortalile and harm Sets Replace- Cl A < 
iTK-nt for GE LB 5:10. J 

LOOK AT THESE PM SPEAKER BUYS! 

Alnico V. 4” PM. less trans.Sl .30 
AliiicoV, 5" PM. less trans. 1.45 
Alnico V, 6 " P.M.lesstruns. 
ISfl'H Alnico V, 8 " PM, less t runs, 
n AlnicoV, 10" PM, le.-is traris. 

k. . nil. Alnico V, 12" PM, less trans. 
Alnico V, 6 "PM,with trans. 
AlnicoV, 8 "PM.with trans. 
AlnicoV. 10"PM.with trans. 

6 V 6 —Midget Output Trans. . 42c 

50L6—Midget Output Trans. .42c 

AC DC—Chokes .32c 

Wonderful Condenser Buys! 

Oil-Filled Metal Cased Condensers 
All Brand New—Perfect— 

Standard Makes 

.1 mf 400V . .14c 4.0 mf 600V.79c 

.5 mf GOOV . .17c 3-3 mf 6 OOV . 88 c 

2.0 mf GOOV . 34c .25 mf 600 V SI .79 

l. Omf 10ouV.49c 8 mf loOOV 2.25 
1.0mf 1500V .69c 

FP TYPE FILTER CONDENSERS 
Standard Makes—Brand New 
30 mf«l 50 V . . 12c 

lOO mfd 50 V.. 17c 

- 40/40/20 mfd 150/150/20 V 35c 

8 mfd 500 V.38c 

16 mfd 500 V.49c 

8 x 8 mfd 500 V.59c 

20/20 mfd 450/25 V.59c 

30 mfd :(50 V. 55 c 

TUBULAR 50 30 Mfd 150V 

NEW.lots of 12. 19c ea. 

20 Mfd 200 V INVERTED CAN SCREW 

MT.29c 

4/3 Mf<l 400/175 V Round Metal Can Com 

neg .39c 

60 Mfd 110 V no cy. AC motor start Cond. 
round metal ran.99c 
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WANT YOUR FCC COMMERCIAL LICENSE IN A HURRY? 

Add Technical Training to Your Practical Experience and Get Your ‘‘Ticket” in a FEW SHORT WEEKS 
It’s EASY When You Use CIRE Simplified Training and Coaching AT HOME in SPARE TIME 

Thousands of new jobs are opening up—FM, Television, Mobile 
Communication Systems. These are only a few of the radio fields 
which require licensed radio technicians and operators. Get your 
license without delay. Let Cleveland Institute prepare you to pass 

Your FCC Ticket is always Recognized in ALL Radio Fields as Proof of Your Technical Ability 

More than ever before an FCC Commercial Operator License is a holder, even^ though a license is not required for the job. Hold an 
sure passport to many of the better paying jobs in this New World FCC '‘ticket'^ and the job Is yoursi 
of Electronics. Employers always give preference to the license 


FCC license examinations, and hold the jobs which a license en¬ 
titles you to, with CIRE streamlined, post-war methods of coaching 
and training. 


Hundreds of Satisfied, Successful Students 


"Transmitter engineering is great, 
especially on the job I am on. 
Thanks again for all you have 
done, and you can take the credit 
for the fact that my "ticket" is 
now posted on the wall of a 
1000 Watt broadcast station." 

Student No. 367BN12 


"I now hold ticket Number P-10- 
3787. and holding the license has 
helped me to obtain the type of 
Job I’ve always dreamed of hav¬ 
ing. Yes. thanks to CIRE. I am 
now working for CAA as Radio 
Maintenance Technician, at a 
far better salary than I've ever 
had before. I am deeply grateful." 

Student No. 3319N12 


"I took the FCC examination on 
March 4th. and received my sec¬ 
ond class radiotelephone license 
March 9th. I go to work for the 
Trans-Texas Airways in the main¬ 
tenance department. Thanks for 
all the assistance." 

Student No. 2394AI 


"I take great pleasure in inform¬ 
ing you that I have taken the 
examination for radio telephone 
first class license on June 29th. 
and passed and have received my 
license. I am now working at 
WCNH, a local 250 Watt Station." 

Student No. 3171N12 


OTHER 


Cleveland Insfifofe Home Study Courses Offer 
Complete Technical Radio Training from Low- 
Level to College-Level, for the Radioman with 
Practical Experience! 

COURSE A—Moster Course in Radio Communication 

A complete course covering the technical fundamentals of radio-electronics, 
for the radiomon who wants a general review. Includes preparation for Broad- 
cost stotlon employment. 

COURSE B—Advanced Course in Radio Communication Engineering 

A genuine college-level radio engineering course, completely mathemotical 
in treatment. For the odvonced radioman with considerable practical experi¬ 
ence and training. 

COURSE C—Speciolized Television Engineering 

An advanced college-level course for the radioman who has hod formol 
training equivalent to A ond B. 

COURSE D—Advanced Rodio Telephony 

An advanced, specialized course covering broadcast station engineer¬ 
ing and operation. Covers the engineering knowledge and the tech¬ 
nical duties required of the studio control operator, the master control 
operator, and the transmitter operator. 






Mart Coupon At Once 

GET ALL 3 FREE 


Approved for Veteran Tratntn^^nder ^ _ 

I CLEVELAND INSTITUTE OF RADIO ELECTRONICS (Address to Desk No. to ovoid delay) 

* Desk RC-6 4900 Euclid Bldg., Clevetond 3, Ohio 

■ □ Please send me your Catalog C "Money Making FCC License Information." your Booklet B "How to Pass 
FCC Commercial License Examinations." (does not cover Amateur License Examinations) and a sample 

I FCC-type exam. ^ ... 

□ Pleose send me your Catalog A. describing all of your home study rodio-electronics courses. 1 desire 
training in course QA QB DC QD 

I NAME_______ 

I ADDRESS_ _ . ---— 


■ CITY__..ZONE_STATE_|l 

Veterans check for enrollment informotion under G. I. Bill NO OBLIGATION—NO SALESMEN 


Get this 

AMAZING NEW BOOKLET 


TELLS OF THOUtANDS OF BRAND- 
NE^. BETTER-FAVI^D. JOBf 

N&W at In TAFCf Li£|N&i HOLDERS 


mis HOW YOU will BENEFIT BY 
HOIDING AN FCC COMMERCIAl 
LICENSE. 

TEllS HOW YOU CAN GET 
YOUR FCC COMMERCIAl 
RADIO OPERATOR LI¬ 
CENSE IN A FEW SHORT 
WEEKS —EASILY AND 
QUICKLY, BY USING CIRE 
SIMPLIFIED TRAINING AND 
COACHING AT HOME IN 
YOUR SPARE TIME. 

TELLS OF HUNDREDS OF OUR 
SUCCESSFUL STUDENTS WHO 
NOW HAVE LICENSES AND 
NEW, BETTER-PAYING JOBS. 

TELLS HOWWE PREPARE YOU TO PASS 
THE NEW FCC COMMERCIAL LICENSE 
EXAMINATIONS, WHICH NOW IN- 
CLUDE FM AND TELEVISION. 


6 TELLS HO WWE guarantee TOT RAIN 
AND COACH VOU U^TIL TOu GET 
* TOUR LICENCE 

7 TELLS HOW WE HELP V^U lO frH A 
lITTIt^PATOMfr. nCENtEP lOl.WITH 
” OU4 FREE AND EXCLUSIVE SERVICE. 
WHICH PREPARES YOUR EMPLOY¬ 
MENT APPLICATION FOR MAILING 
TO NU+jDRE«J OP turiOTER}. PN- 
CLUDING FH am and TEiEVISION 
Bf O A DC A SI ST ATdOMS. R ADl O MAN - 
UFAC1U«EP:S POLICE RaDiO STa.- 
TlQNS. AND RADIO-EOuiPrfD TAXl 
BVS and Fgq.Li< UTi|iTTCGMra.Ni{-S 



RADIO-ELECTRONICS far 
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_E ditor ial_ 

Radio? 

• • • Radio broadcasting is by no weans obsolete or flying . • • 


T here is an unfortunate tendency among 
some people in certain quarteis, wlu) now¬ 
adays arc shouting from the roof tops! 
“radio is dead—long live television” . . . 
While tile advent of television has made 
some im-oads into radio broadcasting, it is cer¬ 
tainly not true* that I’adio in this country is 
doomed to an eai*ly extinction—say within the 
next few years. While it is also true that at the 
present time television has and is making tre¬ 
mendous strides, radio is still a vital force that 
will be with us for a long time to come. 

In a recent issue of Loolc, we note an article 
entitled “Radio is Doomed,” by Merlin II. Ayles- 
worth. The author, a former head of the National 
Bi*oadcasting Corporation—who certainly should 
know bettei-—glibly pi'edicts that “within thi*ee 
years, the broadcast of sound, or ear radio, over 
giant netwoi‘ks will i)e wiped out.” Mr. Ayles- 
worth however fails to advance a single sound or 
logical reason for that prediction. 

It is only natuial that television should have 
captui'ed the imagination of our people. Every 
new and revolntionaiy scientific advance in the 
past has done tlie same. Added to this is the im¬ 
portant fact tl at television goes right into our 
homes where it touches all of our lives most in¬ 
timately. 

After the novelty has worn off—that is, during 
the next few yrars—radio will not only continue 
on its former road, but conceivably will l)ecome 
more important than ever befoi*e. 

This has always been true in the technological 
field. The automoliile did not put the railroads out 
of business. Nor did the faster airplane doom the 
i-ailroads. You can fly across the Atlantic in less 
than a day now, while it takes the fastest express - 
steamer four days. That does not mean that 
steamships are even seriously thi*eatened by the 
airplane. 

When radio first made its triumphant march 
across the world everybody predicted the end 
of the phonograph and phonogi-aph records. To¬ 
day many tinu^s more phonograi)lis and records 
are in use than ever befoi*e. The new technological 
Jidvances made the plionograph and phonograph 
I'econis more popular than they had ever been at 
any Eiine. 

This is true of many inventions in the past and 
will presumai)ly hold true in the future. 

One thing, however, is certain, there will surely 
be a quiet revolution in radio during the next 
decade. 

Radio, now seriously threatened with extinc- 
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tion, will make a strong comelnick in the eai’ly 
future. 

It is safe to predict that new electronic inven¬ 
tions and advances will be made that will enhance 
the value of radio far above the pre-television 
level. 

Tlie stimulus to radio's survival is great. Many 
new and at this moment unimagined inventions 
and features will in tlie future |)ush radio on to 
new heights. Radio today is a pai-ticularly popular 
attraction when a good musical i)ackground is 
eagerly sought by millions of listeners. It is not 
always possible or feasible to watch the television 
screen for houi*s at a time. Li.stening to symphonic 
()]• other cultural music presents no such obstacle, 
hence tlie popularity of such stations as—for in¬ 
stance New York’s WQXR station which gives 
almo.st uninterrupted musical background of the 
higliest order. 

One thing seems certain: rnd/o hroodcastinfi 
DiVst its hoffse itf order. 

If it is to survive, the present-day crude “plug- 
uglies” will vanish completely to make way for 
more subtle and artistic commercials. 

Radio will always have a strong following 
among the peo])le if it gives that service which 
television cannot give. There is really no neces¬ 
sity foi* television and radio to compete witli each 
other. p]ach has its own special sphei*e of useful¬ 
ness. It is up to each to exploit that sphere to tlie 
limit. 

Thus, for good symphonic and operatic music, 
weather reports, time serviv^\ short news reports 
and similai* features radio will probably always 
I’emain in the foreground. These services o'ill be 
rosth/ bettered as titae (joes oa. 

Then there is also the facsimile service which 
has as yet not been exploited by radio and which 
conceivably will be pushed energetically from now 
on. 

In the next few years miniaturization of radios 
will certainly be a commonplace. We have spoken 
of this a great many times. Only recently have 
technological advances made the vest-jiocket radio 
set possible. This type of receive]* is soon coming 
to the front. It will be impoi*tant for i*eception of 
news, weathei* i*epo]*ts, etc., which can be heard 
by evei-ybody whei'evei* he may happen to be. In 
othei* words, we will no longer be dependent upon 
the stationaiy leceiver as we are today. 

Rest assured radio will continue to be a gi*eat 
force in this country despite the false prophets 
of doom, whose croaking voices we hear from all 
sides today. 








Telvi'isioii 

Kcws 


Perhaps the fi>rure seemed to pass 
miraculously throujrh a closed door? 
Or an empty chair was suddenly occu¬ 
pied by r. '*v:ure which materialized be¬ 
fore your very eyes? Such stage effects 
used to be produced with the aid of 
mirrors, but in this television age 
ghostly materializations are produced 
electronically. 

A method of fading the image of a 
person or object in or out of a tele¬ 
vision scene electronically has been de¬ 
veloped by Roy Moffett of the NBC 
engineering staff. The device is known 
as an electronic hi}) H stiolve. 

Suppose we wish to make the figure 
of a person slowly materialize in an 
empty chair (Fig. 1). The actor is 
di’essed in light-colored clothes and ap¬ 
pears in front of a black background. 
He is seated on a l)Iack chair (to ren¬ 
der it invisible to the television audi¬ 
ence) of the same shape and size as the 
empty chair shown on the television 
screen. 

Two television cameras are use<i to 
produce the lap dissolve. One of them 
picks up the image of the actor, while 
the other is focused on the empty chair. 
As Fig. 2 shows, the images from the 
two cameras are fed into separate am¬ 
plifiers and control devices (tube bias 
controls) and then pass into a common 
m xer stage. From this point the blend¬ 
ed image of chair and tigure are passed 
on to the vitleo transmitter and broad¬ 
cast. Either image can be made of any 
strength <lesired—that is, faded in or 
out. 

.Another adaptation of Moffett's de¬ 
velopment is the electronic stf})er-i}n- 
})osifion device, which operates simi¬ 
larly to the ghost-producing scheme. 
By focusing two television cameras 
from two <litferent angles on a pianist, 
for example, a novel effect can be pro- 
<luced whereby we see the figure of the 
pianist seate<l at the piano, while across 
this scene appears another image show¬ 
ing the pianist's fingers moving over 
the keyboar<l. The superimposed image 
may be made of any strength desired, 
say about 60% of full strength for the 
fingers and keyboard closeup, and 40% 
for the long shot of the pianist. Many 
variations of this arrangement can he 
made. See the superimposed “montage" 
video image of Toscanini photographed 
from the kinescope tube by NBC, 


T he many startling and mystify¬ 
ing sights shown on the screens of 
our television receivers have made 
many a tele vie we i' wondei- how 
such thitigs as “ghosts,” for instance, 
are made to appear and disappear in 
television plays. A man leaches for a 
ciga)‘ in the breast pocket of his jacket 
—out jumps a tiny Lilliputian figure 
of a man. A volcano belches forth 
smoke and lava which rolls down the 


TOW 


mountainside in tnost realistic 
fashion. How are such effects pro¬ 
duced in the television studio? 

Have you seen a ghostlike fig¬ 
ure of an actor mysteriously ap¬ 
pear on the television screen? 


LAP DISSOLVE 
(Ghost-like Imoges) 


Image Materiolizing 
\ (Ghostly) 


Imoge fully 
Moterialized 


Actor in light 
colored clothes 

Ampt i f iers 


Mixed Signal 
Output ^ 


is materialized. 


I—What the television am 


lence sees. 
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Television Kews 
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Figs. 3. 4, and 5—How blocked scanning is used to produce split-image "interviews' between persons who may be tar apart geographically. 


The split image 

One of the most promising: novelties 
in television is the S')lit inia^-e. in which 
two people appear side hy side, each 
iniajre being: picked up at a <iifTerent 
remote i)oint (possibly in two cities). 
W hile in no way weird in effect* the 
techni(|ue very much resembles that 
used in ‘hiia^ric’^ stunts, aiul is even 
nioie interesting: from the electronic 
point of view. The diajrtam (Fig:, 3) 
shows how the separate television cam¬ 
era imag:es are picked up and trans¬ 
mitted to a central point. The un¬ 
wanted half of each iniag:e is blanked 
out by electronic m<ans. The two half- 
imajjes are then combined in a mixer 
and passed on to the video transmitter. 

In the split-imae:e arrangement, 
the sync g:eiieiators at both orig:inat- 
injr studios vinsf />. sipfchroifizcd (by 
signals transmitted over the co-axial 
cable connectintr the two stations) so 
that each scanning trace starts and 
stops at exactly the same time. F'ig. 4 
shows a simplified block diagram of the 
setup for mixing the split images. 
Blanking generatoi are used to feed 
in the blanking pulses to the amplifier 
circuits carrying the image signals 
from each camera. Half of each picture 
is thus blanked out. Clipper stages are 
adde<l to the mixer unit and the com- 
bincfi signals corresponding to the two 
half images, one from each originating 
station, are then mixed through a suit¬ 
able mixing amplifier and passed on 
to the television transmitter. 

This split-image cevice is useful, for 
example, in creating the illusion of an 
actual, personal int<*rview, when in re¬ 
ality the principals may he in different 
cities (see Kig. 5). ]\Iany other appli¬ 
cations of this novel development will 
find ready application in television. The 
size of each image has to be watched 
at its pickup station, so that they will 
both be approximately the same and 




A growing volcano backs up this love scene. Fig. 6—How to make volcanos erupt on order. 


Fig. 7—This Overhead shot of a CBS actor ascending a stairway is "all done with mirrors." 
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Superimposifion of Toscanini on his chorus by the techniques described in Figs. I and 2. 


Fig. 8—Two comeros are set up at different distances to produce this mystifying effect. 


thus make a harmonious picture when 
they are combined. 

Volcanos made fo order 

For video entertainment purposes an 
artificial volcano is often more practical 
than a real one. At the CBS television 
studio in New York City, a very real¬ 
istic erupting volcano was created from 
a piece of canvas, some rolled oats, and 
a smoke-producing chemical (titanium 


tetrachloride). Fig. fi shows how the 
volcano was built of canvas stretched 
over a framework to resemble a moun¬ 
tain. Pockets were arranged in the sur¬ 
face of the artificial mountain to hold 
portions of the smoke-producing chem¬ 
ical. Around the mouth of the crater 
there was a ring-shaped trough to hold 
alcohol, the flames of which provided 
the fiery effect of a volcanic eruption. 
At the start of the display a burst of 


magnesium powder added realism to 
the scene. 

In the center of the volcano was a 
hollow cylinder fitted with a plunger. 
The cylinder was filled with rolled oats, 
interspersefl with some of the smoke- 
producing chemical. When the plunger 
was moved upward with a cord, the 
rolled oats swelled out through the top 
of the volcano, some of the oats catch¬ 
ing fire and tumbling down the sides 
of the mountain as lava. The smoke 
chemical added the necessary steam ef¬ 
fect. At the same time the chemical in 
the pockets on the surface of the vol¬ 
cano was liberated, adding still more 
smoke and steam to the display. 

Overhead shots with mirrors 

In motion picture studios it is easy 
to take overhead shots, looking down 
on the actors, where such scenes are 
desirable to lend dramatic emphasis. 
In the close confines of a television stu¬ 
dio it is usually impossible to do this 
because of lack of head-room. An in¬ 
genious device for taking these over¬ 
head shots of actors was worked out 
at the CBS studios, the arrangement 
making use of two mirrors as shown in 
Fig. 7. The top mirror is tilted to any 
desired angle to pick up any portion 
of the scene. The image picked up by 
the top mirror is reflected down to the 
lower mirror, and from there into the 
lens of the television camera. 

By this simple application of ordi¬ 
nary optics, a scene showing a person 
ascending a flight of stairs or a ship's 
ladder can be reproduced on the tele¬ 
vision screen, when it w^ould be prac¬ 
tically impossible to do so otherwise. 
One such scene showed a man coming 
up out of the hold of a ship, a scene 
adding greatly to the dramatic appeal 
of the play presented and which would 
have been lost without this mirror 
device. 

Lillipufian figures 

In one mystifying scene recently 
staged at the CBS studios and devised 
by John DeMott, a Lilliputian figure of 
a man crawled out of the pocket of a 
normal-sized man’s coat. The actor 
reached toward his pocket for a cigar 
and the little man bit him, much to the 
enjoyment of the television audience. 
The televiewers were much mystified— 
to say the least. 

This effect was attained by using two 
video cameras. One picked up the man 
reaching for a cigar in his breast 
pocket; the second camera was trained 
on a large, oversize replica of the coat 
pocket, made from plywood. Behind the 
large model of the pocket a ladder was 
placed, and the “Lilliputian" actor 
climbed up the ladder and reached up¬ 
ward as if he were actually in the 
man’s coat pocket and attempting to 
climb out of it (see Fig. 8). 

When the two camera images were 
combined through an electronic mixer, 
the novel effect of a tiny but live man 
climbing out of the coat pocket was 
produced. 

Other effects will be described in a 
succeeding article, 
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USAF Shows off 
its Television 

By B. W. SOUTHWELL 


V ISITORS lo the California 
State Fail last fall were treated 
to their fiist jrlinipse of military 
television. The exhibit of the 
United State.s Air Force unit based at 
McClellan Field did much to ac(iuaint 
the public with t devision as employed 
by the armed forces for recon nais.sance. 

Cameras were set up on the Fair 
Grounds for on-the-spot pickups to be 
tiansmitted to tin* Machinery Buildinj; 
where receivers were feeding external 
monitors for view n^. The monitors em¬ 
ployed cathode-ray tube.< havinjr both 
KTeen (Pi) and white (P4) screens. 

Perhaps the most interesting: feature 
was an airborne camera, which was 
mounted in a C-17, for televisinji: an 
aerial view of Sacramento. The visual 
transmission was made on a frequency 
of me. The commentary while in 
hijjht was Kiven by Lt. C. R. Hart of 
the Public Information Office on a fre¬ 
quency of l.‘J8 me and was received on 
an SCR-522. 

Technical standards for the equip¬ 
ment used in the project differed in most 
respects from these prescribed by the 
FCC for commercial broadcasting. 
Both sidebands were transmitted, 
since it was not ronsidered feasible to 
employ a vestigial-sideband filter be¬ 
cause of weight and complexity. Xega- 
tive transmission was employed, as in 
broadcasting, as less objectionable ef¬ 


fects with the reproduced jiicture are 
experienced; interference drives the 
maximum carrier amplitude further 
into the sync-pulse or hlaeker-than-black 
region. Positive transmis.<ion, on the 
other hand, w'ould produce .serious loss 
of resolution due to interference. 

The aeidal camera was locked at in¬ 
finity focus, as all objects to he televised 
Were at a distance. A cathoile-ray-tube 
view’ finder was used to advantage. The 
camera utilized the sensitive image or- 
thicon tube enclosed in a single housing 
along with all tubes and components ex¬ 
cept the synchronizing generator. This 
assembly produced a complete video sig¬ 
nal to modulate the transmitter. The 
view' finder was mounted in a similar 
housing and w’as fastened to the camera 
to make a complete unit. 

The transmitter line-up consisted of 
an idtraudion oscillator circuit, buffer 
stage, and a push-pull-parallel, grid- 
modulated class-C stage. 

The receiver w’as continuously tuna¬ 
ble over a range of 2(14 to 872 me and 
employed a 5-mc banchvidlh. The re¬ 
ceiver .sensitivity was such that an in¬ 
put signal of 85 microvolts with 40^; 
modulation produced an output with 
unity signal-lo-noise ratio. A 72-ohm 
co-axial line matched a half-w*ave dipole 
to the receiver input. A fast-acting au¬ 
tomatic volume control, operated from 
the peak value of the detected synchro¬ 



The camera and commentator in the airplane. 


nizing signals, sei'ved to smooth out 
signal fluctuations due to addition to 
or cancellation of the direct w’ave from 
the transmitter in the (’-47 by wave.' 
received over indirect paths. The re- 
ceivei’ furnished a composite video and 
sync signal for external viewing moni¬ 
tors. Sufficient re.solution was obtained 
to show autos on the city streets and 
boats on the Sacramento River. 

The receiver line-up included one r.f. 
stage, mixer, oscillator, six stages of 
i.f. second detector, video stages, hori¬ 
zontal and vertical blocking oscillators, 
and amplifiers, sync separators, a.v.c. 
circuit, and picture tube. The high volt¬ 
age (4,800 volts) for the C-R tube w'as 
obtained through a flyback system. 

An interesting point is that the posi¬ 
tioning controls had 12 volts at 000 nia 
fed to them. Input to the receiver was 
28 volts d.c., and a dynamotor supplied 
410 volts positive (225 volts for video 
and i.f. circuits w'as stabilized by means 
of VR tubes) and 80 volts negative for 
hi a,'. The i.f. stages w'ere .stagger-tuned 
and covered from 47 to 52 me. 
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Television Helps 


Astronomy 
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This telescope “brings the picture inside,” 
enlarges and projects it on a screen for the 
benefit of a large chiss or other gathering 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 

By WILLIAM RHODES* 


Inventor holding control box. Viewing screen 
is within black ring on white cylinder, le^t. 


A stronomy is intcre.stinj? to a 
large nuni})cr of people who 
I are not even amateur astron¬ 
omers. They are fascinated 
with the appearance of the heavenly 
bodies and with their doings, possibly 
for much the same reason the stay-at- 
home likes to read in the Xottonal Ceo- 
(/raphic Maf/azhic, for instance, about 
far-olf places on his own planet. 

To tell people about the solar system, 
elaborate planetaria have been set up 
to reconstruct the movements of the 
bodies mechanically and project them 
on the inside of a domed roof. While 
this is instructive, it does not give the 
same thrill of pcrsttnal observation as 
does a look at the surfaces of the 
moon, the stars, and the planets them¬ 
selves. 

Ordinarily only one per.son at a time 
can look through a telescope. To allow 
many people at a time to observe the 
heavens, we developed an '‘electron- 
multiplier” telescope, using the prin¬ 
ciples of television to transform the 
small, dim image at the telescope eye¬ 
piece into a large image piojected on a 
screen for a roomful of observers. Be¬ 
sides making it possible for many peo¬ 
ple at one time to see the images, the 
invention allows us to leave the tele¬ 
scope itself outdoors in its best location 
(heated air is })ad for telescopes) while 
the olnservers can stay indoors. 

The pickup cell at the prime focus of 
the tele.scope mirror was constructed at 
the Panoramic Research Laboratory 
and is a miniature of the latest tele¬ 
vision design. It is inclosed within the 
shell at the base of the hornlike device 
near the end of the barrel (see photo). 


* Chief of staff. Panoramic Research I.aboratory 
and Observatory, Pht»enix. Arizona 


The pickup cell transmits images to a 
primary receiving cathode-ray tube. 
Both are tied to the same sweep oscilla¬ 
tors, which are set foi‘ 2,000 lines per 
frame and 120 frames per second. 

This high number of frames and lines 
is necessary because the original image 
is about the size of a 25-cent piece and 
is blown up to a disc 04 inches in diam- 
etei*, with detail that rivals the finest 
existing television pictures. The screen 
of the final viewing surface is about 8 
inches in diameter and shows only 
about 280 miles of the moon's surface at 
a time. If ordinary TV equipment and 
standards were used, the magnification 
would be so great that only a few lines 
would be seen and images would hardly 
be recognizable. As it is, every detail 
down to an object only a few thousand 
feet across on the moon’s surface can 
be .seen clearly. Much depends, of 
cour.se, on the clarity of the atmosphere 
at the time. The detail, in other words, 
is limited, not by the electronic equip¬ 
ment, but only by the telescopic and 
atmospheric conditions. 

Scramble scanning 

By using a 120-cycle sine wave, we 
get what we call random or scramble 
scanning—the lines lace, interlace, and 
overlap to such an extent that not a 
single line is visible on the small screen 
of the cathode-ray tube which first re¬ 
ceives the image. This is possible be¬ 
cause both transmitting and receiving 
tubes are tied to the same sweeps so 
that they lock together, regardless of 
the vagaries of the scanning system. 
The detail is so great that the image 
might as well be coming through as a 
solid reflection from a mirror. 

One trouble we had from the first, 
however, was that when gain or bril¬ 


liance was turned up, halation or 
spreading of any given point in the 
image caused the picture to blur and 
lose definition. We eliminated the prob¬ 
lem (or bypassed it) by turning bril¬ 
liance down to a point at which the 
image is just detectable in a dark room. 
The definition is then at its best. (Inci¬ 
dentally, the tube was constructed with 
the narrowest possible electron beam.) 

As a result, we were left with an 
image dimmer than the dial of a lumi¬ 
nous watch, one, in other words, about 
equal in eveiy way to that at the main 
mirror of the tele.scope itself. What had 
been done up to this point was to briny 
the itnage indoors where folks could 
view it in comfort, while the telescope 
stayed outside where it could work best. 



Outdoor unit—the telescope and Its mounting. 
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The image was too small and dim to 
he seen by anyone not gifted with 
super-vision. By Ui^ing another, very 
special cell, we built up the brilliance 
(not the diameter) of the picture until 
it is so bright on(* can hardly look 
directly at it. 

An electron multiplier 

The drawing illustrates the special 
photomultiplier tube. The image on the 
face of the cathode-ray tube is focused 
by a lens on the glass bottom of the 
photomultiplier. On the back of the 
glass is a light-sensitive coating of 
cesium, frequently used in phototubes, 
which emits electrons when struck by 
light. 

Because the face of the C-R tube is 
curved and the photomultiplier glass is 
flat, the border of the focused image is 
somewhat distorted, though the rest is 
excellent. We get rid of the border by 
masking it out with a diaphragm. 

Atop the cesium coating is a very 
thin aluminum foil which is a few volts 
positive with respect to the cesium 
layer, so that the photo-emitted elec¬ 
trons are accelerated enough to pass 
through it. 

Next the electrons hit a silver-mag¬ 
nesium alloy which is electron-sensitive. 
This gives off about six to eight elec¬ 
trons for every one which hits it, giv¬ 
ing an effect of electron mitlfipUctifioiK 
Tiny pinholes which transmit some 
light to the multiplier layer exist in the 
aluminum foil, but since the layer is 
not affected noticeably by visible light, 
this does no harm. When three or four 
pinholes line up on top of each other, a 
spot is apparent, but that happened 
only once with seven cells we have made. 

The sheets of aluminum foil are 
known as Lenard windows. In a device 
w'here electrons are accelerated greatly 
as, for instance, the electron microscope, 
a straight beam of electrons hitting a 
window would scatter like shot from a 
bell-muzzle shotgun. Due, however, to 
the thinness of the cell and of the foil, 
the distance the ekn trons travel is so 
small there is little spreading. 

After going through several layers of 
foil separated by silver-magnesium mul¬ 
tiplying material, the electrons have 
increased tremendously in number and 
also in speed. They go through the last 
foil window and strike the green fluor¬ 
escent screen. With an image on it, the 
screen is about as bright as a 100-watt 
frosted lamp bulb. 

The zinc-compound screen could ruin 
the image by spreading light all over 
the place, just as in the primary 
cathode-ray tube, had not the zinc 
compound been applied by a process 
which does not allow this. Light cannot 
spread sideways on the film but can 
travel only straight through at right 
angles to the surface. Visualize the 
effect by thinking of a thin slice of 
honeycomb filled with fluorescent mate¬ 
rial. The material in each little cell can 
fluoresce, hut it cannot spread its light 
to the next cell because the wall will 
not pass light. These cells are so 
numerous that it takes a microscope 
to show them. 
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UPRIGHT CVLINDER 


FINAL PAPER SCREEN 


SMALL BRIGHT IMAGE 
GLASS - 



ZINC COMPOUND FLUORESCENT SCREEN 

SILVER MAGNESIUM ALLOY 
CESIUM COATING 


■SANDWICH 


Schematic of the electron multiplier unit. 

The image on the face of the multi¬ 
plier cell is now very bright but has 
not yet been magnified. 

A very-long-persistence fluorescent 
material was chosen for several rea¬ 
sons. In the first place, it will not show 
transients like line and tube noi.ses. 
Second, it will not show the fairly rapid 
fluctuations in the atmosphere which 
take place in some degree all the time, 
The final image has to be on the screen 
for 2 to 4 seconds so that it can build 
up; therefore, in effect, the image is an 
“average’* of everything that comes 
through. The actual image is as still 
as a photograph. 

If the atmosphere is quiet, the image 


is crisp and clear. If it is tremulous, the 
image is blurred slightly; definition 
gets woi'se as the atmospheric condi¬ 
tions deteriorate. Through the eyepiece 
of a telescope on a bad night the moon 
would appear as though it were re¬ 
flected fiom the sui face of a pool of 
water in a breeze. On the screen, it 
would be blurred but motionless. 

The final step in producing an image 
that can be viewed is magnification and 
projection. Atop the upright metal cyl- 
imler which houses the C-R tube and 
the multiplier cell is a screen of white 
tracing paper. Just above the multi¬ 
plier, within the cylinder, is a lens from 
an 8-nun movie projector. The lens is 
mounted on an arm controlled by 
selsyns. The lens can be moved over any 
part of the multiplier tube so that it 
can pick up any desired part of the 
image. Light goes through it and is 
projected onto the tracing paper, where 
the much enlarged image is seen by the 
observers. The lens may be moved up 
and down for focusing. 

Though the multiplier telescope was 
not meant to and could not replace 
existing telescopes used for serious as¬ 
tronomy, it does an excellent job of 
revealing the mysteries of the heavens 
to the lay observe!'. 


NEW NAME FOR TV? 

“Television” may be fine for engineers, 
but the public needs a new name, “some 
catchy, friendly word which may be 
called out over the garden fence with¬ 
out sounding silly,” That’s the conclu¬ 
sion of the London Doihf tj,r}tress. Even 
the U.S., according to the hJxiness, 
couldn’t think up anything better than 
video or TV, 

Some of the suggestions the Express 
has received sound like a new break¬ 
fast food: Oculo, Focal, Imagec, Vis- 
ray, Telio, Vix. Others are: Lookies, 
Peeps, Vizema, Rad-E-Eye, and Look- 
Hear, In all of them the impact of high- 
pressure advertising or Buck Rogers 
(or both) seem apparent. 

Current leaders are Gazio, Air-Pic, 
Opalook, I.C,, and Kaladio. 

Some suggestions for descriptive 
terms for those who watch television 
were given at the end of the article on 
page 69 of the March issue of Radio- 
Electronics. 


BETTER TV STANDARDS 

More exact scanning standards are 
required for perfect picture transmis¬ 
sion, reported F. J. Bingley of WOR to 
the recent convention of the Society of 
Motion Picture Engineers. 

Artists may suddenly appear taller 
and thinner (or the reverse) as studio 
cameras are changed, he pointed out. 
Also, if the receiver is lined up to give 
a nice round pattern on one station, the 
next one may he an oval. This is due to 
differences in the ratio of vertical and 
horizontal scanning velocities. Present 
standards specify aspect ratio at 4 to 3, 
but permit tolerances on both hori¬ 
zontal and vertical blanking times. 
Thus the ratio is not specified exactly. 
Horizontal and vertical lines (as, for 
example, the height and waistline of an 
artist) may be transmitted differently 
by the same station using different 
cameras. As cameras are switched rap¬ 
idly during the shooting of a scene, the 
result can be disturbing to the onlooker. 
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Antennas For Television* 


Part VI—Construction information and 
performance reports on several varia¬ 
tions of the common half-wave dipole 


By 

EDWARD M. NOLL 
and 

MATT MANDLt 


A NUMBER of antennas, which 
can be considered half-wave 
dipole types, have different 
characteristics because of 
their shape. The basic modifications are 
the short-V, conical, and circular types. 
These antennas have a hip:her resist¬ 
ance and generally a broader band¬ 
width than the dipole. Gain is a bit 
higher because of somewhat narrower 



Short-V antenna is usable with 300’ohm line. 

directivity, particularly in the vertical 
plane, and because of greater surface 
area presented to the arriving wave- 
front. 

The short-V (Fig. 1) consists of two 
V-shaped sections fed at the apex of 
each section. Each rod forming the V 
is an electrical quarter-wave; the sepa¬ 
ration between the rods of each section 
forms an angle (which is noncritical) 
of .‘JO to 45 degrees. Antenna resistance 
is 150 to 200 ohms and matches a 300- 
ohm line with insignificant loss for the 
usual length of line used for TV in¬ 
stallations. 

The short-V and other modified types 
find application in the fringe areas be- 
cau.se they lend themselves to stack¬ 
ing and use of parasitic elements with¬ 
out too much reduction of antenna re¬ 
sistance. If antenna resistance is too 
low, matching problems are more diffi¬ 
cult and leakage losses become higher 
because of the higher current which 
flows in the antenna system, 

•From a forthcomtnPT book; Reference Guide For 
Television Antennae. 


t Television InBtructors—Technical Institute. 
Temple University. 


The improved performance of the 
expanded types of dipoles is due to the 
ease with which the transfer is made 
from propagated wave to antenna cur¬ 
rent feeding into the transmission line. 
Perhaps this is best understood if we 
consider that at the ends of the an¬ 
tenna we have minimum current but 
maximum voltage. If an end is expand¬ 
ed, it will intercept a greater cross 
section of the arriving signal wave- 
front. Energy, if it has a choice, will 
flow along a conductor. If a substantial 
part of the wavefront is intercepted, 
its energy (in the form of antenna cur¬ 
rent) will flow along the antenna ele¬ 
ments, grouping at the apex, the maxi¬ 
mum-current point of the antenna. At 
this point the transmission line is at¬ 
tached. 

The conical antenna 

The conical antenna (Fig, 2) is a 
further expansion of the V. each an¬ 
tenna element spanning out in the form 
of a cone from the apex. The recom¬ 
mended element length for symmetri¬ 
cal bandwidth on each side of a chosen 
center frequency is 0.305 wavelength 
from the apex along the conical surface 
to the rim. Of the modified types the 
conical has the greatest bandwidth— 
approximately 30'/r of center frequency. 

For example, a cone cut for a stra¬ 
tegic frequency in the low band (de¬ 
pending on local station frequencies) 
can be made to have peak response to 
two or three channels and a somewhat 
reduced sensitivity to other channels, 
depending on frequency separations. 
In addition the third-harmonic sensi¬ 
tivity of the cone permits substantial 
pickup on the high-band channels. A 
cone cut for 70 me has a bandwidth 
of 21 me and, therefore, would have 
peak .sensitivity to channels 3, 4. and 5. 
Third-harmonic sensitivity would cover 
channels 9 through 13, 

The cone can be constructed of sheet 
metal, although (better from the stand¬ 
points of wind resistance and economy) 
it can be formed of 12 equidistant 
radial wires or of copper screening, 
with an insignificant change in charac¬ 
teristics. The cone is versatile so far 
as impedance match is concerned be¬ 


cause its resi.stance depends on its 
shape. For example, with an angle of 
15 degrees between the sidewall and 
axis, the antenna resistance is 300 
ohms. If two cones are to he stacked, 
an angle of 10 degrees can be used to 
obtain a resistance of 600 ohms per 
unit, again matching a 300-ohm line. 
Some typical angles and corresponding 
antenna resistances are: 

Aitgie Resistance 


(degrees) 

(ohms) 

5 

950 

8 

750 

10 

600 

13 

400 

15 

300 


Reflectors and directors can be used 
with the various dipole modifications. 
The parasitic elements, for best per¬ 
formance, should have the same general 
shape as the driven antenna. Thus a 
V-shaped reflector is used for a V an¬ 
tenna, while a cone can be used for the 
conical antenna. 

The circular antenna 

A circular antenna constructed by 
the authors was found to have a num¬ 
ber of unusual features which make its 
performance outstanding for television. 
It has somewhat higher gain than a V 
or folded dipole, and it is much less 
sensitive to high-angle radiation. Hori¬ 
zontal directivity is also sharp, and 
orientation rather critical. This is, of 
course, advantageous for the suppres¬ 
sion of multipath reflections which 
would produce ghosts. 

The manner in which this circular 
antenna receives signals differs from 
that of an ordinary radio or a direc- 



Fig. I—Shorf-V uses four quarter-wave rods. 
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Most supports the loop ot exact center of top. 

tion-finding loop antenna with which 
maximum pick-up is obtained when 
the edge of the loop points toward 
the station. In direction finding, a 
minimum or null is obtained with 
the loop broadside to the station. 
Of course, the loop itself is smaller in 
diameter than the wavelength of the 
received signals. Inasmuch as the sig¬ 
nal phase, therefore, is about the same 



antenna must be broadside to the sta¬ 
tion direction; and the transmission¬ 
line feed point must be attached so that 
it is exactly at bottom or top. The an¬ 
tenna conveniently matches a 300-ohm, 
ribbon transmission line. 

The poor performance of a circular 
antenna in other than the correct posi¬ 
tion indicates its ability to reject noise 
and spurious-signal interference. This 
improvement is evident when we con¬ 
sider that, for signals arriving from 
beneath the antenna, the voltages in¬ 
duced in opposite sides of the antenna 
would be in phase because of the added 
half-wave of travel necessary to reach 
the top of the antenna. Noise signal 
would therefore cancel at the trans- 
mission-line feed point. Multipath and 
other signals which arrive at an angle 
other than perpendicular to the plane 
of the antenna encounter the same can¬ 
celing effects. The directivity pattern 
of the circular antenna instead of being 
doughnut-shaped as is that of the more 
conventional type of dipole, is narrowed 
and pulled out horizontally toward the 
station as is the pattern of a stacked 
system. 



RADIAL WIRES 


SCREENING 


. 2—Conical ontenras may be mode In o number of ways, os these drawings 




on both sides of such an antenna, simi¬ 
larly phased voltages are induced in 
both sides and cancel at the receiver 
feed point. 

The circular antenna illustrated in 
Fig. 3, however, although in the form 
of a loop, is just slightly less than a 
half-wave in diameter; therefore, out- 
of phase voltages are present on the 
sides when the antenna is broadside to 
the television station. It is this posi¬ 
tion which feeds maximum signal to 
the transmission line. 

Orientation is critical because the 
pattern of this antenna is elongated, 
extending in narrow-beam formation 
forward and backward. Position of the 
antenna in its vertical plane is also 
sharp. A tilt of a few degrees makes 
a considerable difference in signal pick¬ 
up. Because of the electric and mag¬ 
netic fields of the antenna, rotation 
about its circumference is also critical, 
and the transmission line feed point 
must be either at the exact bottom or 
top. 

The more nearly perfect the circle, 
the better the reception and noise-re¬ 
duction characteristics for television. 
The tubing from which the antenna is 
constructed can be either or % inch. 
Too large a surface area may increase 
signal pickup from ground levels and 
harm the exceptional noise-reduction 
characteristics of this circular antenna. 

For peak performance, then, the fol¬ 
lowing summarized factors must be 
closely observed: The antenna must 
be absolutely circular; it must be 
mounted vertically; the plane of the 


The circular antenna is a full wave¬ 
length in circumference, and this di¬ 
mension must not be corrected for end 
effect. It was found that peak sensi¬ 
tivity was obtained with the antenna 
cut to a free-space wavelength. Appar¬ 
ent absence of end effects also indicates 
less end loss due to capacitive leakage. 
Dimensions for the various channels 
(in inches) are as follows: 

Channel Circum. Channel Circum. 


2 

202 inches 

8 

63 

inches 

3 

183 inches 

9 

61 

inches 

4 

167 inches 

10 

59 

inches 

5 

145.5 inches 

11 

57 

inches 

6 

135.5 inches 

12 

55.5 inches 

7 

65 inches 

13 

54 

inches 

Perhaps another 

reason 

for 

the in- 


crease in sensitivity of the circular an¬ 
tenna is its responsiveness to other 
than horizontally polarized components 
of the arriving signal. With the usual 
turnstile transmitting antenna used by 
television broadcast stations, there is 
present a vertically polarized com¬ 
ponent which is 25 to 30^ as strong 
as the horizontally polarized compo¬ 
nent. A substantial level of circular¬ 
ly polarized component has also been 
observed. The circular antenna has 
some sensitivity to these components 
also. In fact, the circular antenna can 
be converted into one with peak sensi¬ 
tivity to a vertically polarized wave 
simply by positioning the transmission 
line feed point at the right or left in¬ 
stead of at top or bottom. 

A circular antenna constructed for 


channel 10 is shown in the photo. Note 
that the antenna can be attached to the 
mast at the top, which is a ground or 
maximum-current point. Feed point is 
at the bottom where the antenna is 
insulated from the mast. The antenna 
is comparatively small, symmetrical, 
not top-heavy, and has very little wind 
resistance. 

Summary 

1. Antenna placement is of primary 
importance. It can do more to bring up 
a stubborn signal than a multi-element 
array or a booster. Place the antenna 
in space loops of weak stations. 

2. Use directional antennas where 
needed in fringe areas or multipath 
localities. To obtain the utmost from 
a directive system, both impedance 
matching with stubs at the antenna 
and proper over-all length of trans¬ 
mission line are important. 

3. Choose antenna type and dimen¬ 
sions with an eye to your local alloca¬ 
tions. Design antennas for peak sensi¬ 
tivity on frequencies to be received and 
minimum sensitivity to other frequen¬ 
cies from which interference might 
come. Broad-band insensitive antennas 
are not recommended. 

4. Use ribbon transmission line to 
match standard receiver inputs and cut 
down attenuation on spans of line. 
Only at the very high TV channels does 
the loss in twin-lead approach the loss 
of a very-good-quality co-axial line. Co¬ 
axial line is helpful in some noisy lo¬ 
calities, but make certain the greater 
attenuation does not cancel the bene¬ 
fits of shielding. 

5. Antennas perform better on fre¬ 
quencies higher rather than lower than 
those for which they are cut. Choose 
antenna dimensions to favor the lower 
frequencies, particularly if one of these 
stations is weak. Separate high- and 
low-band antennas are not necessary 
in most localities. A low-band antenna 
properly cut will perform just as well 
on the high band because of harmonic 
relationship. If stations are not in the 
same direction, a separate high-band 
antenna may be helpful in sonie locali¬ 
ties if it can be separately oriented. 



6. The advantage of stacked anten- 
has, so far as signal strength is con¬ 
cerned, is questionable, the maximum 
possible increase under the most ideal 
conditions being 40%. Stacked systems 
reduce noise pickup from below. 
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running along the middle. Behind the 
counter I see two tables of pinochle go¬ 
ing strong, complete with four kibitzers. 

“Joe,” the turnkey says, slamming 
the iron door shut behind us. “Fer you.” 

One of the pinochle players looks up, 
annoyed. He gets to his feet with a 
resigned air, sticks his cards in his 
trouser pocket, and walks to the coun¬ 
ter. He leans on it and gives me the 
once over. 

“Yeah?” he says. 

“Pleased to meet you,” I say, figuring 
a white lie is no crime. “You’re in 
charge here?” 

“Chief Deppity,” he says, prodding 
himself in the chest, “What’s on your 
mind?” 

“Well,” I say, taking a deep breath. 
“I’m in the radio business.” 

“Yeah, yeah,” h" says impatiently. 
“I’m in the sheriff business. Whaddya 
want?” 

“I’ve installed seven television sets 
in the apartment across the street, and 
your squad cars are fouling them up.” 

“G’wan,” he says suspiciously. 
“How?” 

“Ignition noise,” I say. “Every time 
one of your spark plugs fires, the pic¬ 
tures jump.” 

“Yeah?” he says, interested. 

“That’s right.” I manage a friendly 
smile. “It’s just unfortunate that the 
antennas have to be pointed in this di¬ 
rection, but they do. Your plugs must 
be gapped too wide, too.” 

“So?” he says. 

“So Pd appreciate it if you’d let me 


**■ |EY, Pedro,” I shout, cradling 
the telephone. “Dig me up a 

I I hatful of spark-plug suppres¬ 
sors, will you?” 

He lays down his broom gratefully, 
and starts for the back room. Then he 
stops, turns, and gives me the quiz¬ 
zical eye. 

“How many?” he queries suspiciously. 

“All you can find,” I reply shortly. 
“And make it snappy.” I reach for my 
overcoat, climb into it, and by that time 
he’s back. I can see the curiosity work¬ 
ing on him when he hands me the box. 

“How come so many?” he asks, try¬ 
ing to be casual but not succeeding 
very well. 

“One per cylinder,” I answer, “six 
cylinders per car, and nine cars.” 

“Whose cars?” 

“Sheriff’s office,” I snap back, start¬ 
ing for the door. “They’re lousing up 
seven TV sets in the apartment across 
the street from them.” I shut the door 
behind me, climb into the truck, glance 
back through the window, and climb 
out again. I shove my head in the door, 
and bellow good and loud. 

“Stick with that broom!” I shout. I 
hear a gasp from the back room, and 
Pedro rockets through the doorway, 
grabs the broom from the counter, and 


begins sweeping furiously. I climb back 
in the truck, whistling. 

When I get to the county jail. I’m 
not whistling any more. There are six 
squad cars in the space marked No 
Parking Reserved For Sheriff’s Ve¬ 
hicles, their engines running. I glance 
across the street as I get out of the 
truck: my antennas are still up, all 
seven of them. 

I climb the steps to the sheriff’s of¬ 
fice, which is also the reception room of 
the county jail, and ring the bell. In a 
minute a surly-faced turnkey opens the 
door, and regards me stonily. 

“Well?” he says, blocking the open¬ 
ing. 

“Hello,” I falter. “Sheriff in?” 

“Naw,” he says bitterly. “He ain’t 
never in.” 

“When will he be back?” 

“Couple months, maybe,” the turnkey 
says. 

“Where is he?” I ask. 

“Florida. Tough life, huh?” 

“Yeah,” I say. “Look, who’s the boss 
while he’s gone?” 

“Joe,” the hard-faced one says. “Joe 
Dimitz. Wanna see him?” 

“Please,” I say. 

He steps out of the way, and I walk 
in. The room is lined on three sides by 
iron bars, and has a sort of counter 


RADIO-ELECTRONICS lor 








install spark-plug suppressors/’ I plead, 
“and regap the plugs. At my own ex¬ 
pense of course.^ 

He looks me full in the face, reaches 
in his pocket for his cards, and fans 
them out carefully. Then he turns his 
back on me and walks on over to the 
table. 

“No can do.“ he says, his attention 
on his cards. “Can’t have citizens mess- 
in* with county cars.” 

“Well, how about killing the engines 
when you park out ir front?” I ask in 
desperation. “That would help a lot.’* 

“It would, would it?” he says turning 
his head to look at me. 

“Sure,** I say, misunderstanding his 
tone. “They’d still bother going and 
coming, but the parked ones wouldn*t.’* 

“Listen,” he growls, in an ugly voice. 
“Them cars is left runnin* to keep ’em 
warm so we c’n get a fast start if we 
have to.” He pauses and winks at the 
man across the table from him. “Be¬ 
sides,” he says. “How’d you like to 
leave a warm room’n climb in a cold 
car?” 

“I know,” I falter, “but . . . 

“Leave’m out. Ike,” he interrupts me, 
motioning to the turnkey. I’m still try¬ 
ing to think of something to say when 
the door swings shur behind me. 

Pedro gets curious 

When I get back to the shop, I find 
Pedro perched on my high stool, elbows 
on the bench, earnestly studying an an¬ 
tenna directivity chart spread out be¬ 
fore him. He looks up, nods vaguely, 
and goes back to the chart. 

“Hi.” I say. peeling off my coat. 

“Hi.” murmurs Pedro absently. 
“Look.” He lays a fi iger on a figure- 
eight curve. “I don’t get it. Herk.” 

“Nothing to get,” I say, hanging up 
the coat. “That just shows the directive- 
ity of a folded dipole antenna.*’ 

“What’s the dotted lines for?” 

“Directivity of the dipole on differ¬ 
ent frequencies,” I explain, leaning on 
the bench an<l tracing out the curves 
with my forefinger. “Different chan¬ 
nels, really, since they’re bands of fre¬ 
quencies.” 

“Over here it’s dirferent.” he says, 
pointing at another set of curves. 

“Sure,” I nod, “This is the same 
dipole with a reflector added. That 
makes it more nearly unidirectional.” 

“Hunh?” says Pedro. 

“Capable of receiviiig better from the 
front than the back.” I elucidate. 

“Hey,” says Pedro. “If you point the 
front end at the station, the picture’ll 
be stronger, hunh?” 

“Right,” I agree. “And noise pickup 
from the rear will be attenuated,” 

“Gee,” he says. “Hey, Herk, you had 
some phone calls.” 

“Oh?” I question ai>sently, still look¬ 
ing at the curves. 

“Trouble,” declares Pedro happily. 
“You got more trouble.” 

“Now what?” I groan, 

“Four people called,” he says, con¬ 
sulting a list he drags from his pocket. 
“AH from the same address. They got 
funny lines going through their pic¬ 
tures all the time. The pictures keep 
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jumping, too.” He laughs, pleasantly, 
“Funny, hunh?” 

“Not very,” I scowl, “What else?” 

“Three of them said you better either 
fix their sets or give their money 
back,” Pedro says lightly, “That’s all.” 

“Yeah,” I mutter. “That’s all.” I go 
out front, and make a phone call to a 
friend of mine who has a friend on the 
county council. Pretty soon he calls 
back. His friend, my friend reports, will 
be glad to recommend to the council 
that the sheriff’s squad cars be equipped 
with suppressor-type spark plugs; but 
he’ll have to wait for the sheriff to get 
back before he makes his recommenda¬ 
tion. It’s not good politics, my friend 
tells me, for his friend to do anything 
in the sheriff’s absence. I thank my 
friend bitterly for using his influence 
with his friend, and hang up. 

The phone rings before I get two 
steps away, and it*s another of the 
seven. 

“Yes,” I say, after the spluttering 
subsides. “I know your pictures are 
streaked and jumpy. It’s ignition hash 
from the sheriff’s cars across the street. 
Yes, I am doing something about it. 
Yes. Of course I guaranteed it. Yes, 
I’m working on it.” I hang up despond¬ 
ently, and wonder idly where I can find 
a good, tall cliff to fall off. 

“What’s the matter, Herk?” Pedro 
asks eyeing me solemnly. 

So I very carefully give him my full 
opinion of political hirelings who leave 
engines running 24 hours a day within 
spitting range of a seven-unit TV in- 
.stallation. I elaborate on the details of 
how crowded the poor house is these 
days with innocent ex-radiomen who 
have suddenly had to redeem seven TV 
sets with cold ca.sh. And I shake a 
verbal fist at a guy named Edison who 
started the whole sorry situation by 
noticing that current flowed through a 
light bulb with an extra wire sealed 
into it. Finally I run out of breath, 

“Can’t you change the aerials, 
Herk?” Pedro asks. 

I shake my head sadly, 

“I’m already using co-ax,” I explain, 
“and the antennas are mounted as far 
back from the street as the landlord 
will allow,” 

“You can’t put suppressors on the 
squad cars?” 

“Not without permission. The chief 
deputy won’t play, and the sheriff’s 
gone for a couple of months.” 

“We need a temporary cure, hunh?” 

“Yeah,” I say, 

“Want to spend some money?” Pedro 
asks innocently. His eyes are narrowed, 
and his thoughts seem far away, 

“I’d rather spend a lot of money than 
take those sets back,” I retort, “But 
no bribery, thank you. I couldn’t cuss 
politicians any more if I were as 
crooked as they are.” 

“Yeah,” acquiesces Pedro. “Well, 
time to go home.” He eyes me expect¬ 
antly, and I suddenly realize it’s Sat¬ 
urday, 

“Payday, hunh?” I comment, digging 
deep, “Okay, kiddo, here you go.” 

“Thanks, Herk,” he says, pocketing 
it. “See you Monday after school.” He 


starts for the door, and stops with his 
hand on the knob. “Coming in tomor¬ 
row?” 

“No,” I answer, absently, 

“G’nite, Herk,” Pedro says. He’s got 
a funny light in his eyes, but I’m too 
busy worrying to pay much attention, I 
potter around a few minutes, and then 
I go home too, 

Monday morning 

Monday morning I seem to feel some¬ 
thing is wrong the minute I walk in the 
shop. But everything looks all right, so 
I shrug off the feeling, and go back 
to the bench and start to work. 

Along in the middle of the morning, 
the phone rings, I figure it’s one of the 
seven and shrink from answering it; 
but it keeps on jangling, so I grab it, 

“Mr. Newton?” a rough voice de¬ 
mands. 

“Yeah.” 

“Joe Dimitz,” the voice goes on. 
“Chief Deppity. Harya this mornin*?” 
He is all sweetness and light and chum¬ 
miness, and I don’t get it, 

“Okay, thanks,” I say coldly. “What 
can I do for you?” 

“Where c’n I get some of them things 
your boy was tollin’ me about yestiday? 
Some kinda spark plugs that don’t mess 
up the television?” 

When I come to enough to recover 
my voice, I tell him of a garage in 
town that carries them, 

“Thanks,” he says. “We don’t leave 
our cars runnin’ no more when we 
park. In fact we kill the motors a block 
away and coast in,” His voice goes 
apologetic. “We’d like ta get a block 
away before we start up again, but we 
ain’t figgered it out yet.” He hangs up, 
and leaves me in a daze, I just sit 
there for a minute staring into space. 

Then my eyes focus: there’s an empty 
spot where there’s supposed to be a TV 
set. A little 7-inch job that I’ve been 
trying to peddle for three months is 
missing, and way back deep in my al¬ 
leged brain something keeps whisper¬ 
ing “Pedro.” 

I take the phone off the hook, and 
call the high school, meanwhile trying 
to keep my plate current from rising 
too high. First I have to talk to the 
principal’s secretary, and then to the 
principal himself; but they finally put 
Pedro on the line, 

“Hi, Herk,” he says, “Anything 
wrong?” 

“You know what’s wrong,” I declare. 
“You bribed the Sheriff’s force with a 
TV set yesterday, didn’t you?” 

“No,” he says innocently, “I didn’t,” 

“Hunh?” I’m brought up short, Pedro 
does a lot of things, but he’s never lied 
to me. “Pedro, you tell me the truth.” 

“I loaned it to them,” murmurs Pedro 
softly, “until the sheriff gets back. With 
option to buy.” 

“Yeah?” I say weakly, beginning to 
see the light, 

“I stuck up a folded dipole,” Pedro 
continues gaily. “No reflector.” He 
pauses, and his voice drops. “Any com¬ 
plaints from across the street?” 

“No, Pedro,” I say reverently. “No 
complaints.” 
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Ignition Interferonei 
to FM and Televisioi 


Exhitusiive measurements sitow the 
effects of automobUe interference on 
By JOHN B. LEDBETTER* reception ami tcatfs of precentinfi it 


W HILE the effects of interfer- 
etice from automobile iffni- 
nition systems on radio and 
television reception are well 
known, the exact process through which 
they are brought al)Out is not as fa¬ 
miliar. A sound basic knowledge of the 
contribution of each part of the igni¬ 
tion system to the generation and radi¬ 
ation of intei'fering electrical pulses is 
necessary for a logical approach to the 
problem. 

We usually think of the electrical 
system of motor vehicles as handling 
low-voltage direct currents. There are 
several points, however, in the ignition 
system where high-fi’equency, high- 
voltage o.scillations exist. At any point 
where an arc is generated, a transient 
oscillating current flows in certain 
parts of the wiring. Such arcs occur 
under certain conditions at the genera¬ 
tor brushes, starter motor, heater fan 
motor, and at the bleaker points of any 
of the relay devices, such as the voltage 
legulator. 



Fig. I— Cars drove slowly away from antenna. 

In the ignition system, high-fre(]uency 
oscillation takes place in the primary 
circuit when the breaker points open, 
even though an arc does not actually 
form. This is due to the rapid change 
of current in the primary, which cau.ses 
a correspondingly rapid change in the 
magnetic flux linking the primary and 
secondary of the ignition coil. As the 
magnetic flux collapses through the sec¬ 
ondary winding, it induces a very high 
voltage in that circuit, which ionizes 
the electrodes of the spark plug and 
causes the spark to appear, 

* WKKC, WCTS-FM. WKRC-TV. Cincinnati 


The spark, or instantaneous secon¬ 
dary discharge, has a vnitacitoitcc com¬ 
ponent of approximately 1 microsecond 
duration and a peak current up to 150 
amperes. The discharge of the capaci¬ 
tance component, which oscillates at 
very high frequencies, is followed by 
an induction component of much longer 
duration and much lower current value. 
The current, which decreases exponen¬ 
tially during this period, has superim¬ 
posed on it sine-wave oscillations whose 
frequency depends on the L-C proper¬ 
ties of the primary circuit, that is, the 
frequency of resonance. 

It is the extremely high-frequency, 
high-current discharge in the caimci- 
fance component of the spark which re¬ 
sults in outward radiation of electro¬ 
magnetic waves from the high-tension 
ignition system. Because this radiation 
does not confine itself to any fixed fre¬ 
quency but occurs at many different 
frequencies, and at greatly varying am¬ 
plitudes, interference is caused to al¬ 
most every type of radio broadca.<=t and 
communications service, especially those 
operating in the higher-frequency 
bands. 

Suppression at the source 

Although <lii’ectional receiving an- 
tenna systems can be employed to good 
advantage in discriminating against 
uncontrolled radiation from a parallel 
plane or fixed .source, they become 
rather ineffective if interference is re¬ 
ceived from several different directions. 
The only logical answer to the problem,' 
therefore, is the suppression of ignition 
interference at its source, or its reduc¬ 
tion to a tolerable limit.’ 

The Radio Manufacturers As.'^ocia- 
tion has taken steps toward a practical 
solution of the problem. .4 meeting was 
called in February, 1944, between the 
RMA and the Society of Automotive 
Engineers, and a joint RMA-SAE 
Committee on Vehicle Radio Interfer- 

I “The Automotive Industry's Participation in 
Kefliiction of Radio and Television Interfer¬ 
ence." P. J. Kent, Chief En>rineer. Electrical 
Div„ Chrysler Corp, Paper presented at SAE 
summer meeting. French Lick, Indiana. June 
6-11, 1948. 


ence was organized. Three subcommit¬ 
tees were formed, and each was given 
a specific assignment in the interfer¬ 
ence study. 

In 1944, the receiver subcommittee 
made exhaustive tests to determine the 
tolerable limits of interference of sev¬ 
eral makes of FM receivers. The first 
field test was made at Rye, N. Y., where 
several different makes of FM and tele¬ 
vision receivers were set up to receive 
broadcasts from NBC and CBS in New 
\ork City. Conditions were controlled 
so that the received signal strength at 
Rye would approximate the fringe-area 
value of 50 microvolts per meter for 
FM and 500 microvolts per meter for 
television. 

The measurement setup consisted of a 
horizontal receiving dipole mounted 1% 
feet above the ground and connected to 
the various receivers, and a Measure¬ 
ments Corporation Model 58 noise meter. 
With the receivei's tuned in, different 
makes of motor vehicles were driven 
slowly away from the receiving antenna 
until a point of tolerable interference 
(as determined aurally or visually by a 
committee of three) was reached. (See 
Fig. 1.) The noise meter was then con¬ 
nected to the antenna and the strength 
of the interfering radiation was meas¬ 
ured. 

As a result of these tests, a field 
strength of :i5 microvolts per meter at 
a distance of 50 feet from the distrih- 
utoi'-coil side of the vehicle was fixed 
as the tolerable limit of interference. 
This limit is applicable at all frequen¬ 
cies up to 150 me. 

IGNITION SIDE OF VEHICLE TOWARD ANTENNAS 

50 FEET 

DIPOLE ANTENNAS 7*ABOVE GROUND 
Fig. 2—Noise measurement setup used at Rye, 
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A second test 

In June, 1944, the RMA-SAE inter¬ 
ference committees conducted the sec¬ 
ond field test at Anderson, Indiana. For 
the test, seven different makes of auto¬ 
mobiles were selected as being repre¬ 
sentative of the engines and electrical 
systems in common use. The noise- 
meter antenna w as S4*t up for both hori¬ 
zontal and vertical polarization at dis¬ 
tances of 5, 15, and 50 feet from the 
ignition side of the vehicle. Each ve¬ 
hicle was equipped with the suppres¬ 
sion supplied or recommended by the 
manufacturer; in many cases different 
types or amounts of suppression were 
employed to determine their effective¬ 
ness. 

Some general conclusions were 
reached as a result of this series of 
experiments: 

1. Vehicles employing compactly 
grouped ignition systems produce less 
interference than those in which com¬ 
ponents are more widely separated 
from each other, 

2. Spark-plug and distributor sup¬ 
pressors are more effective below' 40 me 
than above, although interference is 
reduced considerably at the higher fre¬ 
quencies, 

3. A very effective method of sup¬ 
pression is to completely enclose the ig¬ 
nition system in a grounded metal 
shield and employ spark-plug and dis¬ 
tributor suppressors. 

4. Measurements )f radiation inten¬ 
sities made by different methods and 
with various instruments do not neces¬ 
sarily agree. 

5. Generator interference, when pres¬ 
ent, was noticeable at a distance of 5 
feet but not at 50 f(*et, 

6. Interference resulting from a 
group of vehicles is less than the total 
of the individual vehicles (possibly due 
to phase cancellations), 

7. Radiation from any given vehicle 
varied widely at a number of different 
frequencies. 

Another series of field tests was 
made at Anderson in 1945 to determine 
which type of suppression would work 
best w ith each type of vehicle. For this 
test 13 passenger cars and trucks w'ere 
used, and the standard Rye measure¬ 
ment setup was used (see Fig, 2), Note 
the radiation curves (Fig, 3) of a 
typical six-cylinder engine with two 
degrees of suppression. The addition of 
spark-plug suppressors is obviously im¬ 
portant. 

The conclusions 

Several conclusions were reached: 

1, The majority of vehicles are ca¬ 
pable of meeting the tentative tolerable 
limit (35 microvolts per meter at 50 
feet, measured on a horizontal antenna 
IV 2 feet above ground) by employing 
10,000-ohm suppressors at each spark 
plug and in the distributor center lead, 
an(l by locating the ignition coil so that 
the high-tension lead (from coil to dis¬ 
tributor) is not over 8 inches in total 
length, 

2, Addition of a capacitor on the 


primary lead (ft the coil is necessary in 
some cases. 

3, All high-tension leads should be 
kept as short as possible. 

4, All metal tubing, rods, coolant 
lines, and w'iring other than ignition 
should be kept w*ell away from the ig¬ 
nition system. 

5, No excessive interference from 
electrical equipment other than igni¬ 
tion was noted at the 50-foot distance, 
although the possibility of such inter¬ 
ference does exist. 

A third series of field tests w^as con¬ 
ducted at Anderson in August, 1947, 
mainly for the purpose of educating 
automotive personnel who had not seen 
the previous tests. 

Another set of tests 

The fourth set of field tests, made 
expressly to determine the effect of ig¬ 
nition interference on modern television 
receivers, w'as conducteil at Marlton. 
N. J., approximately 15 miles from 
Camden, where a signal strength of 500 
microvolts per meter at feet above 
the ground could be obtained from 
WFIL-TV, Philadelphia. 

The measurement site was located in 
an open field, removed from interfer¬ 
ence except for the vehicles to be 
measured. The televi.sion receivers and 
the noise meter were placed in darkened 
area for proper viewing of the C-R- 
tube screen. 

The car.'^ under measurement were 
driven head-on toward the antenna site 
until the observers agreed on a tolera¬ 
ble value of interference. For each 
measurement, the engine was run at 
the speed w’hich resulted in the greatest 
amount of interference (usually a repe¬ 
titive acceleration). ^ 

The conclusions were: 

1. Interference from ignition systems 
cau.ses a tolerable black or black-and- 
white streak in the picture at an inter¬ 
ference level varying from (i to (59 mi¬ 
crovolts, depending on the character 
and duration of the radiated pulse as 
well as on the receiver. The average 
limit of tolerable interference for all 
measurements on the four receivers w’as 
approximately 3.3 microvolt.-, (This 
agrees remarkably w'ell with the 35- 
microvolt level of tolerable interfer¬ 
ence set up in the Rye tests. 

2. The television receivers did not 
lose synchronization w'hen sul)jected to 
the so-called tolerable limit of inter¬ 
ference. 

3. The character and duration of the 
radiated pulse a.-^ seen on the television 
.screen determines to some extent the 
tolerable level of interference. For ex¬ 
ample, the long, serrated pulse of a 
Pontiac tested was easily seen and 
therefore veejuired more suppression 
than some others. 

4. The interference level used for the 
tests allows satisfactory reception only 
if it is intermittent but does not if it is 
continuous interference. For satisfac¬ 
tory reception under continuous inter¬ 
ference, a signal-to-noise ratio of ap¬ 
proximately 30-40 db (for equal band 


width of television receiver and noise 
meter) would probably be required. 
This is a con.^iderably better ratio than 
the **tolcral)le” ratio decided on during 
the test, 

5. In the receivers tested, the im¬ 
munity of the sound channel to inter- 


WITH DISTRlBUTOn SUPPRESSOR 



Fig, 3—Curves show suppressors ore effective. 


ference w’as better than that of the 
picture channel, and. for all practical 
purposes, may be regarded as about 
complete, 

0. The 1948 Chevrolet (the only late- 
model car tested) incorporated certain 
ignition changes and was not equipped 
w’ith suppressors. Its interference ra¬ 
diation W’as W’ith in tolerable limits, 

7, Use of the special “resistor spark 
plugs” (with built-in suppressors) re¬ 
duced radiation from the ignition sys¬ 
tem by an appreciable amount. In the 
two tests conducted with these spark 
plugs, the tolerable interference dis¬ 
tance moved from 200 feet from the 
antenna to approximately 70 feet, a 
substantial gain. 

Reports from numerous sources indi¬ 
cate that no detrimental effect on en¬ 
gine performance or fuel consumption 
is brought about by the installation of 
suppressor resistors. Their addition, in 
many cases, helps show up spark plugs 
which are old, coked, or partially 
fouled. 

The ultimate result of all the tests 
has been to show’ that by the simple 
expedient of equipping all motor ve¬ 
hicles—passenger cars, trucks, and 
buses—with suitable suppressors (and 
possibly rearranging distributor wiring 
in stubborn cases) the problem of ig¬ 
nition interference to television and 
FM and AM radio reception can be 
effectively solved. 

Thanks are due to K. A, Chittick of 
RCA, P, J, Kent, Chief Engineer of 
Chrysler’s Electrical Division, the Ra¬ 
dio Manufacturers* Association, and 
the Society of Automotive Engineers 
for permission to use some of the ma¬ 
terial in this article. 
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Culver Pentiire 


The Radio Hat 



IT IS refreshing: 
* to note that not 
all radio manufac¬ 
turers in this coun- 
tiy believe that ra¬ 
dio broadcasting is 
(loomed to early 
extinction. It seems 
certain that Amer¬ 
ican ingenuity and 
inventiveness will 
do much to keep 
it in the fore¬ 
ground for genera¬ 
tions to come. 

This is exemplified by an entirely 
new radio receiver—the Radio Hat— 
illustrated on the cover of this maga¬ 
zine. Communication, reception of 
news, time and weather reports, are a 
constant necessity to people in this 
country. So is a light and poitable re¬ 
ceiver, such as the Radio Hat, illus¬ 
trated in these pages. 

As a new article of manufacture, it 
will probably cause no little sensation 
in this country during the next few 
months. Originally the manufacturer 
of the Radio Hat believed that the item 
was geared for the use of youngsters 
only. It would seem indeed that on ac¬ 
count of its low price—below $8.00—it 
will find a large market in this particu- 


lai* sphere. Boy Scouts and youngsters 
on their vacations, whether in the 
country or at the l)each. will be avid 
buyers of an article of this type. 

Grown-ups, however, will buy it as a 
stunt and for emergency purposes or 
spoits, such as hiking, canoeing, and 
boating. 

The editors made a number of tests 
on the Radio Hat and found it to be an 
exceptionally efficient receiver, particu¬ 
larly for outdoor purposes. In and 
around New York City, practically all 
the locals came in with excellent vol¬ 
ume. An efficient modified ultraudion 
circuit is used and the separation of 
stations is clean and effective. The set 
is tuned with a control located between 
the two tubes on top of the hat. 

The device was found to be quite 
directional and for this reason the 
rotatable loop antenna should be used, 
unless the wearer of the hat turns on 
his own axis to get the best reception. 

A number of tests were al.so made in¬ 
doors. Reception was fair, even in steel 
buildings; good in non-steel buildings. 

The battery, incidentally, is made up 
of one 22'^-volt B-battery and two loi^ 
A'batteries. These are contained in a 
carton which is kept in the pocket and 
is connected to the hat with a flexible 
short lead cord. 


O NE of the most useful and eye¬ 
catching radio novelties in a 
long time is the Radio Hat, a 
new type of personal receiver 
manufactured by the American Mei ri- 
Lei Corporation of Brooklyn, \. Y. It 
is a sensitive little two-tube set built 
into a tropica I-type helmet with the 
tubes projecting from the front like two 
small horns. 

Its tuning control is a small, stream¬ 
lined bar knob mounted between the 
tubes. The antenna (and tuning in¬ 
ductor) is a ,5-incK loop, ’4 inch wide, 
mounted vertically on the rear of the 
ci’own. It fits into a socket that permits 
rotation through 90 degrees for direc¬ 
tional effects. A single headphone is 
built into the inside of the hat just 
over one ear. 

Power is supplied by a tiny 8-ounce 
battery pack that fits into a pocket and 
connects to the set through a 3G-inch 
length of thin 3-conductor wire. The 


appearance of the set is bizarre but 
strangely impressive, as seen in the 
photographs. 

At a glance, this “man-from-Mars*’ 
per.sonal radio would appear to be a 
child’s toy but after using it for a few 
hours, we began to see its possibilities. 

For example, it is ju.st the thing for 
baseball fans who want to keep up 
with the doings of the out-of-town 
teams while rooting for the home-town 
favorites in the local ball park. Fol¬ 
lowers of the sport of Izaak Walton 


will be wearing their radios as they 
head—rod and reel in hand—for a spot 
on the banks of the old mill stream. For 
beaches, hiking, bicycling, picnics, or 
strolling in the park, the Radio Hat will 
prove its worth to all who wear it. 

Substantial and water-resistant, the 
Radio Hat weighs only 12 ounces and 
can be fitted to any size head by adjust¬ 
ing the leather sweatband. Twelve 
ounces may seem heavy for a hat until 
compared with the five to .seven ounces 
of the average man’s hat. The Radio 


LOOP COMPRESSION TUNING CAP 1S5 



The interesting detector circuit apparently adds considerably to the receiver’s sensitivity. 

RADIO.ELECTRONICS for 




























33 


Kew l lesijin 



Battcrv Cable 


Within the hat. Interior is perfectly smooth. 

Hat fits well and can be worn at almost 
any angle. Probably young ladies will 
wear it perched on the back of their 
heads (see this month’s cover) and 
youthful gay blades can wear it tipped 
jauntily over one eye. The phone is 
over the left ear but can be moved to 
the right if the wearer desires. 

The Radio Hat is made in such gay 
colors as canary yrllow, lipstick red, 
turquoise, chartreuse, tangerine, lav¬ 
ender, blue, and cerise for teen-agers, 
and in tan, gray, given-gray, and blue- 
gray for adults. 

The circuit 

The circuit of the Radio Hat is shown 
in the diagram. The 1S5 is connected 
as a modified ultra id ion detector. Its 
tuned circuit consists of the loop and a 
small compression-type capacitor with 
the control knob on the front between 
the tubes. The audio amplifier is a 3V4 
pentode, resistance-coupled to the <le- 
tector. Bias for the amplifier is de¬ 
veloped across its 2 'l-megohm grid re¬ 
sistor. The single phone is in the plate 
circuit of the 3V4 where it provides 
sufficient volume for local stations. 

The power supply is a small battery 
pack that supplies 1 *2 volts for the fila¬ 
ments and 22 */^ volts for the plates and 
screen grids. The A-battery is a stand¬ 
ard No, 2 flashlight cell that will last 
as long as 21 ) hours with intermittent 
use. Replacement battery packs will be 
available at retailers or from the manu¬ 
facturer, These are x 21^ x 1V 4 
inches, housing the A- and B-batteries, 
The A-hattery is held in the pack with 
spring-brass clips that connect to the 
battery terminals. 

The batteries connect to the set 
through a 3-prong connector and a thin 
flexible cable. There is no .switch. The 
set is turned on by plugging the battery 
cable into the .socket on the pack. 

The selectivity is surprisingly good. 
It separates stations much better than 
some 4-tube t.r,f, sets. Like most regen¬ 
erative detectors, this one requires care¬ 
ful adjustment of the tuning control 
and antenna for be.^^t reception. 

The manufacturer states that when 
the Radio Hat is put on the market, its 
tubes will be coated with a tough plas¬ 
tic that will prevent damage from fly¬ 
ing glass should a tube be broken. 
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This “chassis" is covered and shielded with foil-coated liner seen In photo at left. 

NEW AND IMPROVED TRANSISTOR 


INSULATING PORTION (s) 

\ germanium crystal (i) 



SPRING WASHER (2) 



Courteny Hefl Te/eyhotte Lahoratorie:t 

New design in the Tronsistor has resulted in the model obove. A thin crystal occupies the 
central portion of o cylinder, and the two cot-whiskers press on it from the opposite ends. 
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Electronics in Medicine 

Pari VIII—A radio technician can repair 

and niaintain almost any X*ray installation By EUGENE THOMPSON 


X -KAYS are an invisible form of 
radiant enerjry of extremely 
short wnvelenjrth (0.125 X 10" 
to 0,5 X 10'* cm). They have the 
al)ility to penetrate many opaque mate¬ 
rials. They are produced in an evacu¬ 
ated pflass envelope by Immbarding a 
positively charjred, tun^rsten-plated, cop¬ 
per anode with a hip:h-velocity stream 
of electrons emitted from a heated fila¬ 
ment and negatively charged cathode 
(Fijr. 1). 

As the potential between cathode and 
anode increases, the X-rays become 
shorter in wavelength and more pene- 
tratinjr. Commercial X-ray tubes are 
operated at voltages ran^in^ from 50 
kv to several million volts, depending 
on the desiprn of the tube. The current 
consumption runs from about 15 to 
several hundred ma, Hifjher-current 
tubes produce better contrast in X-ray 
pictures. 

Most of the enerjry produced by the 
electronic bombardment of the anode 
is liberated in the form of heat. Only 
a small proportion is emitted as X-rays. 
This heat may be dissipated by radia¬ 
tion fins attached to the anode, by cir¬ 
culating: water, or by immersing: the 
tube in oil. 

Tubes may have either stationary or 
rotatinjr anodes; Fig:. 2 illustrates the 
latter. Its chief advantage is that it 
permits the X-rays to be concentrated 
into a much smaller area because of 



Control panel for an X-roy-fluoroscope unit. 


the more efficient heat dissipation of 
the rotatinjr anode. A rotary anode is 
cool under conditions that would gen¬ 
erate enoujrh heat to destroy a sta¬ 
tionary anode. 

Radio technicians are occasionally 
called upon for emerjrency servicinj? of 
X-ray apparatus belonjrinjr to local 
hospitals or physicians. Althoup:h many 
repairs can be made only by specially 
trained personnel with the proper re¬ 
placement parts, the most commonly 
encountered difficulties are relatively 
simple to remedy. Therefore, the re¬ 
mainder of this article deals with some 
of the basic components of all X-ray 
equipment, with which some familiar¬ 
ity is required for servicing profitably 
such machines. 



Fig, I—HIgh-velocIty electrons strike anode. 


A word of caution at the outset. 
X-ray equipment is dangerous! Care¬ 
lessness may lead to .serious injury or 
loss of life, Xever violate the following? 
rules: 

1, Never handle the free end of any 
cable wifhoat first carefully grounding 
it to discharge any high voltage. This is 
doubly important in machines which 
employ capacitors in the power supply. 
Also, the nejrative lep: of the hipfh volt- 
ajre is common with one of the filament 
leads. 

2, Never take nteasureuienfs ivith the 
lioiver on. Make certain that the equip¬ 
ment is turned off. and U‘<e a continuity 
yneter. 

d. Never observe an uncovered X-ray 
tube unless protected by the had and 
gla.ss shield provided icith the equip¬ 
ment. Excessive exposure to X-rays 
may cause severe burns. Carelessness 
may lead to the loss of a hand or of 
eyesip:ht. 

Although these warnings make X- 
ray servicing appear exceedingly dan¬ 
gerous, actually it is no more so than 
television work. The fact that many 
thousand physicians and X-ray service¬ 
men work with such equipment daily 
with safety proves that it is harmless 


when correct and careful precautions 
are taken. 

Typical generators 

Figs, 2, 4, and 5 are schematic dia- 
grain.'^ of relatively simple X-ray ma¬ 
chines. Although more complicated in¬ 
struments are .'.ometimes encountered, 
they all boil down to the Itasic essen¬ 
tials illustrated here. The servicing of 
all X-ray apparatus, no matter how 
complex, may be greatly simplified 



Pig. 2—The anode rotates to dissipate heat. 


when it is remembered that they must 
all contain an X-ray tube, a high- 
voltage power supply, and a source of 
filament voltage. The remaining com¬ 
ponents found in more complicated ma¬ 
chines are usually incorporated in the 
control unit to make the equipment 
more convenient for non-technicians to 
operate. 

Xo attempt will be made to enumer¬ 
ate all the possible <lefects which may 
be eiicounteretl. The reader can obtain 
thi.s information by inspecting the dia¬ 
grams, The X-ray trouble-shooting 
chart enumerates those common diffi¬ 
culties which can be remedied by the 
average radio repairman. The follow¬ 
ing discussion is limited to basic prin¬ 
ciples. 

The machine in Fig, 3 is a small, 
15-ma portable unit of the type com¬ 
monly used in many doctors* offices and 
for bedside work in hospital.'^. The 
schematic is more or less self-exj>Ian- 
atory. The X-ray tube is self-rectify¬ 
ing because of the comparatively low 
potential and current at which it is 
operated. For higher-voltage tubes, ex¬ 
ternal rectification is necessary because 
the operating potential is so much 
higher than the peak inverse voltage of 
the tube. Xote that one side of the high 
voltage is common with one leg of the 
filament: that is why the filament’s 
cable must be grounded when removed 
from the tube for inspection before 
being handled. 

Fig, 4 is a schematic of a typical 
high-voltage X-ray unit. The ampli¬ 
tude of the high voltage is controlled 

RADIO-ELECTRONICS for 
































ElectriHiicss 


I. 




by the autotransfoi 'iier voltajre-selector 
setlin^r. A four-tube bridge-type, full- 
wave rectilk‘r is usetl. Some units em¬ 
ploy only one or nvo rectifier tubes. 
X-ray rectifiers are of the heavy-duty 
type and are ccjuimonly immersed in 
oil to dissipate heat. Note that ajrain 
the nejrative side of tlie hijrh voltage 
is tied to one side of the X-ray tube 
filament circuit. 

As a safety measure, the filaments 
of the X-ray tube and rectifier tube> 
can be lijrhted independently of the 
hijjh-voltape circuit. This makes pos¬ 
sible safe inspectior for servicing pur¬ 
poses. It also permits the X-ray oper¬ 
ator to keep the machine warmed up 
for instant use. 

The X-ray tube fdaments can he in¬ 
spected by lookin^r through the window 
in the tube in some cases. In other 
tubes, the filament cannot he seen and 
continuity testing is the answer. When 
testing for gassy tubes with the high 
voltage on, always stay behind a pro¬ 
tective shield. 

An additional feature of X-ray 
equipment illustrat«*<l in Fig. 4 is the 
dead contacts or buttons between the 
tap contacts on the autotransformor. 
This prevents shorting of the high 
v<)ltag(‘s develope<l across the auto- 
transformcr windings when switching 
from one contact t > another. The im¬ 
portance of these dead buttons from 
the servicing staii'limint is that the 
voltage selector may sometimes he un¬ 
intentionally left <n i\ dead button; 
ami when the operator attempts to use 
the 0 (juipment, it appears to be out of 
order, 

A two-tube unit 

The circuit in Fig, 5 is similar l<» 
that in Fig. 4. However, two tub(‘s are 
used instemi of one. One tub(» is used 
for taking X-ray pludographs. ami the 
other i> used for luoroseopy. In this 
iest)ect it is similar to th(‘ taltle unit 
illustrated in the i)h<>tograph. The flu- 
orosco]»ic tulie is (oucealed umler the 
table. The radiographic tube is mount¬ 
ed on the moving carriage above the 
table. On occasion the cabl(»s or switch¬ 
es to the tubes of sciine X-ray machines 
may get transposid ami caus<‘ some 
difliculty. 

The four large eircles in Fig. 5 rep¬ 
resent the X-ray tube connections. The 
tw'o black circles are anode contacts. 
The other terminals are the filament 
and cathode connections. The large an<l 
small filaments an used to vary the 
area covered by the X-rays. The rays 
from the small filament are used to 
lake pictures or fiin roscope small areas 
of the body, such as a finger or hand. 
The large filament is employed for such 
jobs as che.st X-ray work. The cathode 
terminal is common to one leg of both 
filaments and the negative side of the 
high voltage. 

The solenoid-actuated contactors are 
oil-immersed steel contacts for closing 
the various circuits. One of the com¬ 
monly encountered difficulties in X-ray 
equipment servicing is a defective or 
dirty contact. 

Many X-ray installations are pro- 
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pjg, 5—Jo provide for both rodlogrophy and fluoroscopy, this circuit includes two tubes. 
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X-RAY EQUIPMENT TROUBLE-SHOOTING CHART 




I’hoiOH ConrtcHu I'Urctrii' ('orp, 

X-ray-tIuoroscope table is tilted by a motor. 


vided with an operating and servicing 
manual which aids greatly in servicing 
the equipment. However, some manu¬ 
facturers sell their machine.^ installed 
and provide a course of instruction for 
the physician or X-ray technician op¬ 
erating it. Under these circumstances, 


no diagrams of the machine may be 
available and servicing is somewhat 
more dilficult. Often the physician or 
technician may be of great assistance 
if he explains the operation and pur¬ 
pose of the various controls to the re¬ 
pairman. 

The chart shown above should be 
helpful in servicing X-ray machines. 
While it will not help in fixing specific 
faults, it will aid diagnosis by substi¬ 
tuting for trial the experience of many 
technicians in associating a certain 
symptom with a certain cause or bad 
effect. 

In any event, equipped with a knowl¬ 
edge of the basic principles anc! cir¬ 
cuits of X-ray equipment, a continuity 
tester, and a little common sense, the 
average technician can trouble-shoot 
and repair upward of 70 per cent of 
the common defects in X-ray machines 
and add a lucrative source of income 
to his business. 

In a previous article of this series. 
Part III, dealing with phototubes and 
pressure measurements in medical work, 
a photograph captioned as a photoelec¬ 
tric blood-pressure measuring device 
was actually the resistance-wire strain 
gauge manufactured by Statham Lab¬ 
oratories. 


X-RAYS SEE THROUGH STEEL 

New X-iay machine that *Mooks’* 
through Ifi inches of solid steel to find 
otherwise umletectable flaws was ex¬ 
hibited last month at the Navy\s new 
$35 million White Oak Ordnance Labo¬ 
ratory in Maryland. Developed by the 
General Electric Consulting and Engi¬ 
neering Laboratory, the machine cost 
$1)5,000 and is part of the Navy’s new 
X-ray plant. At the demonstration, pic¬ 
tures were taken through a 17,000-lb. 
cruiser anchor. 


HOSPITAL USES TV THERAPY 

Television therapy will be tried out 
in the Loudon-Knickerbocker Hall psy¬ 
chiatric sanatorium, Aniityville, N. Y., 
according to a report last month. 
The TV setup will be similar to that 
used in some New York hotels, but in¬ 
dividual receivers will have no tuning 
controls. All tuning will be done at the 
central control unit, with the psychia¬ 
trist choosing the programs he believes 
to have the best therapeutic value. 

Other features of the special sets will 
be shatter-proof Plexiglas windows ever 
the C-R tubes, steel cabinets, and pro¬ 
vision for turning off each picture unit 
from the central office. 
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MICROWAVES 

Pari 111—Tiibos for ilic iiiierowavo 

froqiieiieios. ftiviiij; spc^cial notice By C W PALMER 

to the li^iitlioiise triocle. velocity- 
mofliilated tube$», and the nia^'netron 


T he early investijrators of micro- 
wave frequencies above 3,000 me 
soon discovered that conventional 
vacuum tubes with the grids op¬ 
erated at a negative bias were ina<le- 
quate or entirely inoperative for sev¬ 
eral reasons. 

First, interelectrode capacitance be¬ 
tween the elements of the tubes was 
large enough to bypass the high-fre¬ 
quency currents so that they went 
around the tube instead of through it. 



Fig. I—Cross-section of o lighthouse tube. 

Second, the internal leads from tlie tube 
elements to the external connections 
were often first-class in<liictances at 
the desired fre(]uencii*s. This combina¬ 
tion of L and C limiteil the highe.st fro- 
(luency at which the tube could operate. 

However, even before this theoretical 
limit was reached, it was found that 
tubes would not osc Hate because of 
losses in the insulation, electronic emis¬ 
sion from the grids, and (perhaps iiiost 
important) the transit thar of electrons 
from cathode to plate. 

As an example of this transit-time 
trouble, let us consider a conventional 
tube operating at 1.0(H) kc (in the 
broadcast hand). A typical transit time 
of .001 microsecond at this freciuency 
is only one one thousandth of a cycle 
of the r.f. current, and would have 
little effect on the flow of electrons. At 
500 me, however, the same transit time 
would become a half cycle, which would 
make the tube entirely inoperative. 

The upper limit of oscillation of tubes 
of ordinary constructic-n is about 150 to 
175 me or even lower. Special acorn. 
<loor-knob, and miniature tubes were 
developed to reduce the capacitance and 
inductance of the leads in an effoi’t to 
increase the maximum operating fre¬ 
quency. 

Next, tubes were made with the grid- 
cathode spacing cut to as little as ,005 
inch to reduce transit time and still 


maintain control of the electron flow. 
By these methods the maximum operat¬ 
ing frequency was raised to about 800 
me. 

Another trick—using multiple leads 
to the tube elements—provicles addi¬ 
tional gains. The grid and plate leads 
are run right through the glass en¬ 
velope on both sides of the tube, form¬ 
ing terminals at each side which are 
connecte<l to the ends of the tuning 
inductances, providing resonant circuits 
with the tube capacitance and induc¬ 
tance included in the over-all values. 
This serves to <livi<le the shunting ca¬ 
pacitance between the two ciicuits 
(grid and plate), and, since the in- 
ductatice of the leads is then part of the 
resonant line, it becomes a distributed, 
instead of a lumpe<l, constant. Of 
course, there is no effect on the transit 
time. 

Lighthouse triodes 

Tp to this point, microwave tubes 
were of conventional design with wrin¬ 
kles a<lde(l to make them <»perative at 
higher frecpiencies. 


B+ 



Fig. 2—Lighthouse tube In co-oxiol circuit. 

One tube that is truly a microwave 
des’gn instead of a modification of con¬ 
ventional forms is the Lighthouse tube 
or Megatron. In this tube the cathode, 
grid, and plate aie mounted in parallel 
planes instead of co-axially. This can 
lie seen in Fig. 1, The cross section 
shows how glass cylinders are fused to 
metal discs and cylinders to form the 
housing and the control elements. This 
coplanar electrode design .^nd disc-seal 


construction permits really low inter¬ 
elect ro<le capacitances. 

In a<ldition, the construction permits 
the tube to become a part of a resonant 
cavity for providing high-Q resonant 
circuits at microwaves. Fig. 2 is a typ¬ 
ical cross section of a lighthouse tube 
mounted in co-axial cavity resonators 
to form a grounded-grid amplifier of 
microwave signals. 

The lighthouse tube is use<l in local 
o.scillators for superhet receivers, in 
detectors and ami)lifiers, and as a sig¬ 
nal source for microwave measure¬ 
ments, Its main limitation is its low 
power output for transmitting pur- 
po.ses, compared to some other micro- 
wave tubes to which we will turn our 
attention. 

Orbital beam tube 

.Secondary electron emi.ssion plays an 
important part in .several of the micro- 
wave lul)e designs. One of these is the 
orbital beam tube. Fig. 3 shows a cross 
section (looking down from the top) of 
such a tube. \ small edectrode structure 
of cathode and two grids with a second¬ 
ary electron eniittei- raises the tran.'i- 
conduetance of the tube above the level 
ohtairahle in the usual direct-emis¬ 
sion construction. 

Electrons emitted by the cathode Kl 
are accelei*ated through the control grid 
(il by a screen grid G2 which has a 
high positive bias. The electrons enter 
a strong electrostatic field set up by 
electrodes J1 and J2 causing them to 
follow a circular path at high speed 
until they strike the secondary emitter 
K2. Here they “bounce off* about 10 
secondary electrons for each primary 
electron in the cathode stream. The 



Fig. 3—Operobon of fKe "orbital-beom" tub*. 
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frreatly multiplied electron stream pro¬ 
ceeds to the plate P, causing: a consid¬ 
erably (greater plate current to flow than 
would be possible by direct emission. 
The result of this beaming: effect is a 
tube having: a high transconductance 
without increasing transit time or in¬ 
ternal capacitance effects. Transcon¬ 
ductances of 15,000 at higher than 500 
me have been measured. 


gle turn with a capacitor across it. At 
h the capacitor plates are made of mesh 
so they can also act as grids. At c a 
large number of turns are joined to¬ 
gether to suggest how the resonant cav¬ 
ity can be built up. In the complete 
resonant cavity, as seen in the Klystron 
of Fig, 5, one end of the cavity is made 
flat, of corrugated flexible metal, so the 
circuit can be tuned by pressing the 


into groups or bunched along the direc¬ 
tion of motion. This vclocitif-modulatcd 
electro)} stream is passed into a catcher 
cavity similar to the one that bunched 
the electrons. As the groups of elec¬ 
trons approach each of the two grids 
in turn, they induce positive charges in 
them by capacitor action, causing r,f. 
currents to flow in the catcher cavity 
at the frequency set by the input r.f. In 
other words, the catcher cavity is tuned 
or made resonant to the frequency of 
the velocity-modulated electron beam 
so that oscillations are set up in it by 
the passage of the electron bunches 
through the grid aperture. If a feed¬ 
back loop is provided between the catch¬ 
er cavity and the bunches, oscillations 
will occur at a frequency determined 
by the electrode voltages and the di¬ 
mensions of the cavities. The Klystron 
is tuned by varying the supply voltages 
and altering the size of the cavities by 
means of their bellows or “rhumbatron” 
construction. 

The bunched-beam current in a Kly¬ 
stron is rich in harmonics, but the out¬ 
put wave is remarkably pure because 
of the high Q of the cavity resonators 
which suppresses the unwanted har¬ 
monics. 

Klystrons may be tuned through sev¬ 
eral modes of the cavity resonators and 
thus are “wide-range” devices covering 
a wide band of frequencies. They are, 
however, designed for a specific band 
of frequencies and are applicable only 
to that band. 

Klystrons are perhaps the most wide¬ 
ly used vacuum tubes for microwave 
measurement work, as oscillators. How¬ 
ever, they find many applications also 
as amplifiers* frequency multipliers, 
and as detectors or mixers in super¬ 
heterodyne receivers. 

The reflex Klystron differs from the 
type described above in that only one 
cavity resonator is used instead of two. 
The electi*ons are reflected back from 
the drift space into that cavity by a 
reflector electrode. The action is other¬ 
wise very similar. 

Positive-grid oscillators 

If a triode tube is arranged in a cir¬ 
cuit in which the grid, rather than the 
plate, is at a high positive voltage with 
respect to the cathode, it will oscillate 
at higher frequencies than the conven¬ 
tional circuits. 

Electrons emitted by the cathode are 
accelerated toward the positive grid, 
some striking it and some passing be¬ 
tween its meshes. Those that pass 
through are repelled by the negative 



Fig. 6—Electrons in split-plate mognetron. 
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Evolution of the resonont covity end grid system of the Klystron. 


This tube finds application in ampli¬ 
fiers where high voltage gain is needed 
with small input loading effects. In 
both transmitters and receivers it is 
desirable to have high-gain amplifiers 
in the low-level parts of the circuit. R.f. 
and i.f. amplifiers, detectors* and oscil¬ 
lator circuits are typical examples of 
this* particularly at frequencies under 
1,000 me. 

Velocity-modulated tubes 

In conventional negative-grid tubes, 
the control grid restricts the flow of 
electrons when it becomes negative and 
increases the flow when it becomes 
positive. Thus* the electrons, after pass¬ 
ing the control grid, tend to separate 
into groups. Those which pass the grid 
during the negative half-cycle are col¬ 
lectively slowed down while those pass¬ 
ing during the positive half-cycle are 
speeded up. 

However, because of incomplete con¬ 
trol of the electron stream, only part of 
the electrons reach the plate in the al¬ 
ternating slowed-down and speeded-up 
groups, the remainder reaching the 
plate at random speeds, thus contrib¬ 
uting nothing to the tube action. The 
efficiency of the tube is thus reduced in 
proportion to the variation in velocity 
and reaches zero when the transit time 
approaches a half-cycle, as we men¬ 
tioned before. 

A velocity-modulated tube has been 
developed, in which this effect serves a 
useful function. In this tube, the input 
signal on the grid is used to control the 
velocity of the electrons in a constant- 
current beam instead of varying the 
intensity of a constant-velocity flow. 

A specialized form of velocity-modu¬ 
lated tube, which is extensively used 
for wide-frequency operation because it 
can be readily tuned over a wide range, 
is the Klystron. 

The Klystron depends on the reso¬ 
nant cavity discussed in our last install¬ 
ment. There are two of these in the 
standard Klystron. Each of them has 
two grids, which may he considered the 
capacitor plates of a greatly modified 
coil-capacitor circuit. See Fig. 4, which 
is developed in a little different way 
from the resonator of Fig, 4 in last 
month’s installment. At a we see a sin¬ 


two grids closer together. This is the 
same as turning the plates of a variable 
capacitor further “in.” 

If r.f. is introduced through the in¬ 
put terminal* any part of the wall and 
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Fig. 5—Cutaway of a typical Klystron tube. 

the two grids act like the single turn 
of Fig. 4-a, electrons flowing along the 
wall and voltages building up on the 
grids at the frequency of operation. 

Electrons are attracted by the grids, 
which are maintained at a higher posi¬ 
tive d,c. voltage than the cathode. Those 
which pass through the two grids at a 
part of the r.f. cycle when the first grid 
is at a higher voltage than the second 
are slowed down somewhat by the rel¬ 
atively more negative second grid. 
Those electrons which pass through the 
grids when the second is at a higher 
voltage are speeded up. Thus there is 
a tendency for the electrons to bunch* 

The bunching effect is increased by 
letting the electrons travel through a 
“drift space” where the faster-moving 
electrons gradually overtake the slower- 
moving ones. The electrons emerging 
from the pair of grids are separated 
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plate and return, paj-^infr once apain be¬ 
tween the ffrid meshes. In this piocess, 
the electrons induce hiph-frequency 
voltapres in the grrid at a frequency de¬ 
pending;: directly on the electron tran¬ 
sit time. 

Some electrons nu y pass throug:h the 
jrrid structure several times while oth¬ 
ers strike the prrid on the first trip. The 
former lose enerp^y. hut the latter pain 
enerpy. However, since the former are 
free for a lonpcr period of time, there 
is a net transfer of enerpy that main- 



Flg. 7—Cutaway view of W,E. 5J23 magnetron, 
tains oscillation. 

In this type of oscillator the fre¬ 
quency is controlled by the prid voltape 
and the tiihe-element spacinp as well as 
by the external resonant circuit into 
which the oscillation enerpy is fed. 

Positive-prid oscillators can be oper¬ 
ated at fre<iuencies approachinp 10,000 
me (‘1 cm) but are low in eOiciency— 
only 2 or :Pr--and are useful mostly 
for laboratory experimental and re¬ 
search work. 


The Magnetron 

Pei'liaps the tube with the most ex- 
citinp of all careirs is the mapnetron, 
Invetited many >ears apo, the early 
split-phite type was known only as a 
cranky but ellici^uit laboratory oscil¬ 
lator. The demand for a hiph-power, 
biph-frequency radar oscillator S])eedcd 
research to the pc int where the present 
cavity mapnetrons w’evc born. 

The maj^netron is fundamentally a 
<li()de with one, two, or a number of 
anodes placed in a cylinder around the 
cathode. The tube is placed in a stronp 
mapnetic field, with the lines of force 
parallel to the elements (N and S poles 
at ends of tube). Mapnetron oscillators 
operate in tw’o different ways— 
with nepative-resistance (dynatron), 
or transit time. 

When no magnetic field is applied, 
the mapnetron acts like an ordinary 
diode. Electrons leaving the filament 
are drawn directly to the positively 
charged plate. Tpon application of a 
mapnetic field, the electron is acted on 
by two forces—the electrostatic force 
attractinp it to the plate, and the mag¬ 
netic force urging it in a direction at 
right angles to its path from cathode 
to anode. Therefore, the electron moves 
in a curved path, the curvature of 
which increases with the mapnetic field 
strength, until a point is reached at 


which the plate is mis.<cd altogether, 
and the electron—cariMctl on by its ow‘n 
momentum—curves back toward the 
filament. 

To make the tube act as a nepative- 
resistance mapnetron oscillator, anode 
voltape anil field slivnpth are so ad- 
jii.^ted that the tube act.< ai^ a negative 
re.^i.'^taiue. The mapnetic field force is 
incroa.<ed to a point which pre'^ents 
practically all electron.^ from reaclP»»g 
the anodes. If. however, one of the split 
sections is at a higher voltape than the 
other, the electrostatic field in the vicin¬ 
ity of the slot between sectors will be 
distorted as shown in Fig. G. Any elec¬ 
tron whose circular path causes it to 
move parallel with the plate and in the 
direction of the one with lower voltage 
is retarded by the opposing field and no 
longer has momentum enough to carry 
it clear of the plates and back to the 
cathode. Consequently, it comes to rest 
on the low'er-voltage anode. 

This is a true case of negative resist¬ 
ance. A lowering of voltage results in 
an increase of current, and vice versa. 

The action is more completely de¬ 
scribed in Radio-Craft, February, 194G, 
from w'hich the above description is 
taken. 

In the transit-time oscillator, the 
electrostatic and magnetic fields are so 
adjusted that all the electrons rotate 
in circles and never reach the plates, 
hut form a strong space charge between 
cathode and anodes. 

If an alternating current is now ap¬ 
plied between the plates, they alter¬ 
nately draw electrons from the space 
charge, causing momentary plate cur¬ 
rent to flow. If the frequency of the 
alternating voltage applied between 
the plates equals the time it takes for 
an electron to rotate once round the 
cathode in the magnetic field, the a.c. 
component of the plate current changes 
direction twice for each electron rota¬ 
tion. The result is a sustained oscilla¬ 
tion due to transfer of energy from 
the electrons to the electric field in the 
tube. 

In the early mapnetrons, the plates 
were semicircles surroinulinp the cylin- 
dri(*al cathode and the output of the 
plates was fed to a resonant transmis¬ 
sion line. Modern mapnetrons have 


built-in cavity resonators as shown in 
Figs. 7 and 8. At extremely high fre¬ 
quencies the plate structure is divided 
into as many as six or eight segments, 
each with its own resonant cavity 
coupled to the cathode by slots of crit¬ 
ical dimension. Sometimes, further to 
increase efficiency, the segments are 
c?‘oss-conncctcd with wires. The mapne¬ 
tron is then said to be ^‘strapped. 
Sec Fig. 7. 

The efficiency of multisepment mag¬ 
netrons may be as high as 707f. The 
frequency of hiph-order modes of oscil¬ 
lation can be as high as 120,000 me 
(0.25 cm) at power outputs of 100 
watts or move. Thus it can be readily 
seen why magnetrons are almost ex¬ 
clusively used as high-power oscillators 
and transmitters in the microwave 
regions. 

The above descriptions cover most of 
the microwave tubes now in use. We 
have not covered some of the specialized 
types such as the Micropup, which is a 
special triode of English origin in 
which the plate is part of the external 
tube envelope and is equipped with 
radiating fins to dissipate heat and per¬ 
mit it to produce higher power; the 
Zahl internal-circuit tube, which con¬ 
tains four triodes in one envelope con¬ 
nected diieetly to resonant quarter- 
wave lines and can develop up to 200 kw 
of pulsed microwave power; or the ring 
triodes in which separate triodes are 
mounted around the periphery of a cir¬ 
cular mounting with their elements con- 



Fiq, 8—A 2'0*!tw magnetron, the W.E, 728-AJ. 
nected in i)arallel. These and other spe¬ 
cial types are either outmoded or have 
little general application and are inter¬ 
esting only from a purely academic 
viewpoint. 


INSECTS ARE RADAR "ANGELS” 


Many a 01 who sat at a radar screen 
in the South Pacific during the war can 
attest to the harassing power of flying 
(and lighting) ini?ects. But he never 
dreamed that these insects were re¬ 
sponsible for the ‘^angels’* which con¬ 
fused his observations when they ap¬ 
peared on his radar scope. 

“Angels” is the nickname applied to 
the short, sharp echo “blips” that have 
been noted on radar equipment for 
years. These little spots of light defied 
all the laws of aerodynamics and be¬ 
wildered all the experts, who were at a 
loss to explain them. 

Recently, however, tests and observa¬ 
tions conducted jointly by Bell Tele¬ 
phone Laboi atories anil the Naval Elec¬ 
tronics Laboratory confirmed that high¬ 


flying insects were the source of the 
“angels,” Working at night, researchers 
threw out a strong searchlight beam 
and stationed observers at different 
levels of a 200-foot tower. While the 
observers counted insects, the radar 
operators counted “angels.” In one 15- 
minute period, for instance, 20 wei’e 
counted, 15 of which coincided with 
the sighting of an insect, 

.A. B, Crawford of Bell Laboratories, 
who reported the discovery, points out 
that insects fit most of the descriptions 
applied to the mysterious reflections. 
They are small, move at a speed aroun<l 
that of the wind (sometimes with and 
sometimes against the wind), are pres¬ 
ent both day and night, and increase in 
warm weather. 
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How To Repair a 
Hammond Solo vox 

By HOMER L DAVIDSON 



The Quthor has taken the "works’* out of the tone cabinet for service. Keyboard Is at right. 


W HEN a bulky box and a 
piano-like keyboard is 
brought into your radio re¬ 
pair .shop, you may wonder 
what it is and how you will ever be able 
to service it. But don’t let a Solovox 
stump you. It is not hard to service. Last 
year I repaired 15 of them, and I am 
now going on my eighth for this year. 

While some parts of the circuit more 
or less resemble standard amplifiers, 
most parts are peculiar to the Solovox. 
Since all the components are ordinary 
ones, however, with which the techni¬ 
cian comes in contact every day, re¬ 
pairing the instrument is not a difficult 
problem. The troubles I have found in 
actually working with Solovoxes and 
the repairs made should help other 
technicians with their own Solovox 
repair. 

Vibrato 

The vibrato effect is caused by a 
metal reed with a magnetic drive. On 
one end of the reed is an iron core 
which moves in and out of an auxiliary 
coil connected (when the vibrato switch 


is on) across a portion of the oscil¬ 
lator tuning coil. The moving core 
varies the inductance of the coil and 
the frequency of the oscillator. 

Sometimes the vibrato does not work 
because the reed is not vibrating. The 
magnetic drive is not self-starting; the 
on-off volume-control lever gives the 
reed a push to get it started. If the 
lever is moved to the operating position 
too gently, the push may not be hard 
enough. The trouble can usually be 
remedied by turning the instrument off 
and then pushing the lever to the right 
more quickly. 

Remember, if the keyboard is placed 
on the workbench for service, that the 
reed won’t vibrate unless the keyboard 
is in the playing position, as in the 
photos, not on its back or up-ended. 

Silent octaves 

There is only one oscillator in the 
Solovox. It oscillates at 2.093 to 3.951 
cycles, equivalent to the C to B at the 
top of the piano keyboard. The five 
lower octaves which can be sounded are 
generated by five 6SN7-GT frequency 


dividers and two 6SN7-GT drivers. 
Therefore, when the top octaves sound 
normal but all notes below a given C 
are^ silent, one or more of the 
fiSXT-GT’s may be bad. The easiest 
way to find out is to replace them, 
one by one, beginning with the fifth 
tube from the left in the upper row 
(see photo of lear of tone cabinet). 

If no sound is heard or if only the 
top octave is working, the ()SJ7 (tube 
at extreme left) or the 6.J5 first driver 
(second tube from left) may be bad. 
Try substitution. 

The mute circuit 

One of the factors affecting the tone 
quality of the instrument is the mute 
circuit, operated by a switch on the 
fiont of the keyboard. The mute switch 
cuts in a diode following each frequen¬ 
cy divider. The diode, when in the cir¬ 
cuit (mute switch gives the tones 
both odd and even harmonics. When 
the switch is the diodes are out of 
the circuit and the only overtones heard 
are the odd harmonics, giving the tones 
a ‘‘muted*’ or softened effect. 

If operating the MUTE switch has no 
effect on the tone—if it remains muted 
—a (Uir. may be bad. Three fillfi’s are 
used, one of the six diode .sections be¬ 
ing in the output circuit of the o.scil- 
lator and each divider, l^sually, there¬ 
fore, only a certain range of tones will 
not be muted correctly (a.ssuming that 
only a single fiUfi goes out at a time). 
If all tones are affected, the contacts 
on the MUTE switch may be bent or 
dirty. 

Clicks and thumps 

One of the two contacts on each key 
selects one of 12 tuning capacitors for 
the oscillator. However, when no keys 
are pressed, the oscillator generates 
the note B. The amplifier, therefore, 
must be shut off when no keys are 
being pressed. 

A pair of ()SK7 control tubes (VI4, 
V15) is used in a gating circuit. Nor¬ 
mally they are biased to cutoff by a 
high positive cathode voltage. When a 
key is pressed, relay coils, obtaining 
their voltage from the same voltage 
divider that supplies the cutoff bias, 
are energized. The current drawn by 
the coils reduces the voltage at the 
GSK7 cathodes so that the tubes oper¬ 
ate. The audio fed to them is amplified 
and passed on to the 6K6 push-pull 
output stage. 

Unless the 6SK7*s are well balanced, 
you may hear a click or thump each 
time a key is pressed. The unbalance 
may be due to age, or balanced tubes 
may not have been installed during a 
previous service job. As replacements, 
use two tubes of the same make. If the 
noises are still heard, experiment with 
tubes selected at random until a good 
balance is indicated by the absence of 
noise. 

Relays 

Though the keyboard covers only 
three octaves, six octaves of tones are 
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available from the oscillator and fre¬ 
quency dividers. The keyboard is 
“moved*’ up and down through this 
range by the registration controls, 
which select the three octaves to be 
played. In addition, the upper, middle, 
and lower octaves of the keyboard are 
connected to the correct divider by 
three relays, one for each octave. If 
these relays do not operate, no tone 
will be heard. 

To determine whether the relays are 
working, put your <*ar close to the 
relay unit and push one note on each 
of the three octaves successively. You 
will be able to hear the relay go on. 
If the relay is heard hut the notes are 
not, the contacts may be pitted or 
dirty. Before going into the relays, 
however, check everything else, as the 
relays are hard to get at. If necessary, 
apply the usual remedies to the con¬ 
tacts—clean with cajbon tetrachloride 
and burnish them. 

Switch ond key contacts 

Dirty, pitted, or bent contacts are 
sometimes found on the switches and 
keys. The bass, tenor, contralto, and 
SOPRANO registration controls may be 
removed for inspection and cleaning. 
Remove the small sc lews from the bot¬ 
tom of the Bakelite end piece at the 
left of the keyboard. After removing 
the end piece, pull out the long rod 
on which the register controls pivot. 
Pull off the control or controls that 
seem to be causing trouble. Clean the 
contacts with carbon tetrachloride. 
Bend them into place if necessary; 
but unless you are sure your bending 
is correct, don't do it. 

When replacing the controls, be sure 
the small lip fits inside the copper 
spring to give correct tension. When 
the rod is pushed in. the controls will 
sometimes not line up. Jiggle them a 
little to put them in place. Check all 
keys, octaves, and controls. Do not 
leave a Solovo.x repair job until you 
have done so. and you will have few 
callbacks. 

If one or more of the notes chirp or 
don’t appear to go on and off cleanly, 
the key contacts may he dirty. Dirty 
contacts may also cause complete fail¬ 


ure of one key or may make a key play 
the note B instead of its correct note. 

Each key has two sets of contacts, 
one for tuning and one for relay con¬ 
trol. These contacts hit hus hars. Each 
bar may he moved slightly to e.xpose 
a new, clean contact area by loosening 
one screw in each end of the keyboard. 
Move the bars about be inch. 

Volume troubles 

Low volume or too much volume may 
he caused by misadjustment of the 
ma.ximum and minimum volume con¬ 
trols. Those are located under the key¬ 
board at the left of the volume-control 
lever and may sometimes be shifted 
accidentally by the player. 

Complete loss of volume control may 
be caused by bad dSK7 control tubes. 
The volume control itself is not a con¬ 
tinuously variable unit, but a multi¬ 
point switch. It rarely causes trouble. 

Components 

As with all electronic equipment, 
trouble can always be caused by failure 
of components—resistors, capacitors, 
and so on. To find these, the usual sig¬ 
nal tracing is effective. A good begin¬ 
ning is to trace through the frequency- 
divider stages, beginning with the 
oscillator. .A signal should appear at 
the plate of each fiSNT-GT. Trouble 
will he located l>etween the oscillator 
and the first tube at the plate of which 
no signal can he heard. 

If all is well here, check the 6J5 
praniplifier. The various tone controls 
are in the plate ciicuit of this stage. 
The signal then goes to the control 
tubes an<l the power output stage, 
which may he chocked like any push- 
pull amplifier. 

The voltage chart is useful for fur¬ 
nishing a clue to the soince of trouble. 
The readings shown there were taken 
with a 1.00(Uohni-ner-volt meter having 
50-, 2.50-. and 1,000-volt scales. Devia¬ 
tions of as much as 20', in readings 
mav be caused by variations in line 
voltage. .All controls were off during 
the nieasuicments. the volume control 
in its softest position, and no key 
pressed unless noted. .All voltages are 
{ifinifirr with respect to chassis. 


Summary 

The most common troubles in the 
Soiovox are as follows (in order): 

1. Bad contacts (or keys, register 
relay controls, or relay contacts.) 

2. Gassy and microphonic 6SN7-GT, 

3. Bad control tubes. 

Here is a list of practical troubles 
and their remedy: 

Sputtering and cracking: Dirty key; 
remove the end piece and shift the bus 
bar. 

Chirping: Dirty key on relay con¬ 
tacts; as above and clean. 

Thumping and checking: Bad 6SK7 
control tube; replace both. 

Cracking and microphonic sound: 
Microphonic ()SN7-GT or GV6-GT; re¬ 
place. 

SOLOVOX VOLTAGE CHART 


Tube 

Pin 

Volts 

Tube Pin 

Volts 

5Y3-GT 

2 

320 

VU. V17 3 

310 

VI 

8 

195 

VI6, Vl7 4 

280 

V3 

V3. V5, 

V6. VB, 

3 

4S 

VU, V17 ^ 8 

Arm of min. 
vol. contr. 

25 

0-30 

V9 

2. 5 

140 

(vol. contr. 


V2 

3 

220 

in softest 


V4. V7 

2, 5 

220 , 

position) 


VI3 

3 

85 

orm of min. 

20-50 

VI3 

3 

2.5 

Vol. contr. 

VI4. VIS 

8 

320 

(vol. contr. 


V14. VIS 

t, 

120 

in loudest 


VI4, VIS 
(no Veyi 
pressed) 

S 

175 

position) 

SpVr. field 
black wire 

-60 

VI4. VIS 
(ony Vey 
pressed) 

s 

55 

(pos. meter 
lead grounded) 



Unit fails to light up: Large male 
receptacle plug has been pulled out of 
its socket. 

One key fails to play: Dirty key or 
contact; shift bus bar about inch. 

One single octave fails to play: Gen¬ 
erally legister control tablet; remove 
end and wipe or brush contacts with 
carbon tet. 

Low volume: First check min and 
nia.x volume controls as they can easily 
he turned during operation; then check 
power output stages. 

No vibrato tone: Dirty contact or 
vibrator; first switch vibrator on vig¬ 
orously with switch lever; then check 
contacts. 

Can't control volume; Bad 6SK7 con¬ 
trol tubes; replace. 

Excessive a.c. hum: Bad filters. 


1/2 6SN7-GT 6SN7-GT 


I/2 6SN7-GT 6SN7-GT 


1/2 6SN7-GT 6SN7-GT 


I/2KN7-GT 


rREGISTER CONTROLS 

t BASS 

CONTRALTO 

i TENOR 

SOPRANO 



1 SPKR 1 

1 PWR OUTPUT TUBES L 

J* 1 



DEEP TONE FULL TONE 
1ST VOICE 2N0 VOICE BRILIIANT 


0.c!llo»or end dividers provide lones Over 6.ootave range. Oseilloior is loned by key eonfoefs. Register controls select octave ronges. 
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Interinittents 


Servicing 



By JOHN B. LEDBETTER 


O NE of the most trying and 
time-consuming problems of 
radio receiver servicing is the 
location and correction of in¬ 
termittent troubles. Intermittents not 
only waste valuable time; they also cut 
down profits. It is often difficult for the 
customer to understand a repair bill for 
“three hours labor” when the trouble 
was caused by a 15-cent capacitor. 

Intermittents produce a variety of 
symptoms and are due to as many 
causes as there are parts in the set. In 
the majority of cases, however, the 
probable sources of trouble can be nar¬ 
rowed down and the defective part lo¬ 
cated by making a few simple aural 
checks. In addition, it is common knowl¬ 
edge that certain makes and models of 
receivers have recurrent troubles which 
often are peculiar only to that model. 

Familiarity with these peculiarities, 
gained through past experience, often 
will indicate the approximate, if not 
exact, component at fault. For example, 
a particular set of several years ago 
was notorious for its poor bypass ca¬ 
pacitors (it was not unusual for the 
whole capacitor to fall out of the set 
when one lead was clipped); another 
was known for open, noisy i.f. pri¬ 
maries. Another set often came up with 
intermittent broken leads in the voice 
coil. 

The tests described below admittedly 


will not show up the trouble in every 
instance; there are many elusive cases 
which will clear up at the slightest cir¬ 
cuit disturbance or will occur only at 
raie intervals, sometimes days apart. 
For ordinary or recurrent intermittents! 
however, these tests will prove to be 
worth-while in saving time, patience, 
money, and customer good will. 

In any intermittent complaint, first 
secure all the information possible from 
the customer. Here are some of the 
stock questions which can help a great 
deal in locating the trouble: 

1. Does turning an electric light or 
appliance on or off cause the set to cut 
in or out, or does this occur inde¬ 
pendently? 

2. Does jarring the set or operating 
the volume control or waveband switch 
affect operation? 

3. Does the customer use an external 
aerial or ground? 

4. Does the pilot light flicker or go 
out when the trouble appears? 

5. How long has the set been acting 
this way? 

6. Does the condition appear only 
after the set has been on for a certain 
time? 

7. Is the trouble more noticeable at 
certain hours of the day? 

8. Does trouble occur at both ends of 
tuning range on a given band? 

On service calls to the cu.stomer's 
home, turn the set on and wait for the 
trouble to appear before disturbing any 
connections or jarring the set. In this 


way you will obtain first-hand informa¬ 
tion as to the nature of the complaint; 
taking the set to the shop first often 
relieves the trouble and makes for un¬ 
due difficulty in making it reappear. 
Frequently such simple things as a 
loose or shorting antenna wire or a 
loose ground connection are responsible 
for intermittent, noisy reception. Poor 
connections at the wall socket or exten¬ 
sion plug also contribute their share. 
Noise in the set can also be caused by a 
dirty ground, loose lamp socket, etc. 
Check all light bulbs for tightness in 
the socket; examine line plugs for loose, 
dangerous connections. A noticeable 
change in volume as a light or appli¬ 
ance is turned on is a good indication 
of a bad coupling or bypass capacitor. 

If you have no chance to observe op¬ 
eration of the set in the owner^s home, 
handle it as gently as possible until 
the trouble has had a chance to show 
up. Avoid placing the receiver on a 
metal-top bench where possible contact 
with the chassis or antenna lead might 
upset the electrical balance and clear up 
the intermittent condition. It is always 
best to obtain an aural indication of 
the trouble before checking the tubes or 
removing the chassis. 

In many cases the fault may be due 
to a short in the wiring, tube-socket 
terminals, or component leads; pulling 
a tube from the socket may relieve the 
trouble temporarily. Sometimes this 
effects a permanent cure; more often, 
it results only in restoring normal op¬ 
eration until the set is taken home. 

The most common causes of inter¬ 
mittent reception are (in the order in 
which they commonly occur) capaci¬ 
tors, tubes, coils and transformers, re¬ 
sistors, high-resistance joints, poor 
connections, and socket breakdown. 
However, it is more convenient to check 
the tubes first. Many times the symp¬ 
toms may point to a defective capacitor 
when actually a tube is at fault. Test¬ 
ing the tubes first often results in lo¬ 
cating and correcting the trouble with¬ 
out removing the chassis. (It might be 
pointed out however, that many tech¬ 
nicians remove the chassis anyway to 
check and clean all components.) 


Intermittent operation in a tube is 
usually due to an internal short or to 
an open due to the heat in the heater 
circuit. In most instances, intermittent 
shorts or poor connections in a tube 
can be located quite readily by tapping 
the envelope or grid cap. The usual 
symptom which denotes this kind of 
tube trouble is a drop in volume, ac¬ 
companied by a crackling or rustling 
noise. In oscillator or converter tubes, 
the noise is often accompanied by loss 
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or shifting of the station. In high-gain, 
multi-element tubes, a poor grid connec¬ 
tion is frequently responsible for in¬ 
termittent operation. This trouble is 
prevalent in such tubes as the 6T7-G, 
6B6-G. 75. 6Q7. 6F5, and their 12-voIt 
or single-ended counterparts. Converter 
tubes such as the 6A7, 6A8, 6K8, and 
6SB7Y are similarly affected. 

Intermittent heater operation, espe¬ 
cially in metal tubes, is a bit harder to 
locate, particularly when the heater is 
opening at a steady, slow rate. In the 
majority of cases, the tube filament will 
show continuity when checked with an 
ohmmeter, but will open again as soon 
as the heater reaches normal operating 
temperature. The faulty tube may 
sometimes be located by placing a hand 
on the metal shell and comparing its 
warmth with that of similar tubes in 
the set. Many times it is necessary to 
use the substitution method. Some serv¬ 
icemen use an electric sun lamp or 
heater element to rai.se the tempera¬ 
ture of the suspected tube. This method 
is all right if used for only a short 
time, but don’t overdo it. A sun lamp 
on the loose can wreck more than a 
little havoc of its own, particularly on 
parts adjacent to the tube. 

In cases where vibration of any tube 
or any part of the set produces the 
same amount of noise, it is a good idea 
to try the substitution method first, 
starting with the converter tube. If the 
set is out of the cabinet, it is well, of 
course, to examine the wiring and com¬ 
ponent leads briefly for indication of 
poor contact or soldered joints. 

Heat-affected heater elements are 
more prevalent in high-voltage a,c,-d,c. 
tubes such as the 25L6, 35L6, 50L6, 
50A3, and 117L7. The higher operating 
temperatures in these tubes, along with 
the increased filament contraction and 
expansion, make them more susceptible. 
The 35Z5 and similar types of rectifier 
tubes are also in this category. In 
tapped-heater types, such as the 35Z5, 
which show up with an open pilot-lamp 
section, be sure to check the pilot lamp 
for burn-out and to replace it with a 
bulb having the proper current rating 
before replacing the tube. If either the 
pilot lamp or the pilot-lamp section of 
the tube burns out, the current load on 
the remaining branch is doubled and if 
soon burns out. 

In some cases a replacement tube in 
an a.c.-d.c. set will show a tendency to 
burn brighter than normal. Although 
this does not necessarily mean trouble, 
the a.c, voltage across each tube heater 
should be checked. If any one tube is 
taking more or less than its share of 
voltage, the cause should be found and 
corrected. Often the resistance of the 
tube is incorrect. (This may be checked 
by substituting a new tube.) 

Copocitors 

The most common source of inter¬ 
mittent trouble in capacitors is the 
loosening of lead contacts which re¬ 
sults in a very light pressure on the 
foil. Usually the trouble can be found 
by tapping or probing the capacitor 
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lightly. Avoid pulling or striking rough¬ 
ly, since this is an almost sure way of 
making an intermittent. An intermit¬ 
tently open capacitor generally can be 
located by bridging it with a good ca¬ 
pacitor of the correct value. In some 
cases, however, substitution may not 
give an absolute indication unless one 
end of the suspected unit is cut loose. 
Bad paper or mica capacitors in the 
oscillator circuit usually result in a 
shift in frequency of the station, espe¬ 
cially at the lower end of the band. 

Electrolytic filter capacitors of the 
fabricated-plate type often are the 
cause of intermittent popping, static¬ 
like noise, which may be accompanied 
by hum and oscillation. As with bypass 
or coupling capacitors, the surge caused 
by bridging a filter capacitor with a 
good unit may cause it to heal. The en¬ 
tire filter block should be replaced at 
the first indication of trouble. Avoid 
replacing just the bad section; the other 
is likely to give trouble shortly. If this 
happens, you will have a dissatisfied 
customer on your hands. 

Coils ond tronsformers 

I.f., oscillator, antenna, and r.f, wind¬ 
ings are subject to electrolysis and cor¬ 
rosion because of moisture content in 
the coil forms and absorption from the 
atmosphere. Trouble usually appears in 
the primary section first, the windings 
next to the coil forms showing green, 
corroded spots on the form and through¬ 
out the first few layers of wire. 

Noise originating in a transformer 
can be determined either by measuring 
the winding resistances with an ohm- 
meter or by momentarily shorting the 
plate end of the suspected transformer 
to ground. Resistance of a corroded 
winding will vary from the readings of 
the other windings, reading higher if 
high-resistance corroded spots are pres¬ 
ent, and reading lower if the winding is 
partially shorted. 

Coil and transformer noise in a set 
may be isolated in the following man¬ 
ner: 

1. First short the second-detector 
grid to ground. If the noise persists, 
the trouble is in the second-detector 
plate circuit, the audio stage, or the 
speaker. If it ceases, it is ahead of the 
second detector. 

2. Short the grid of the last i.f. stage 
to ground. If the noise stops, look for a 
defective tube or plate circuit in the 
stage ahead. If the noise is still present, 
the trouble is in the last i.f. stage, 

3. Continue the test, successively 
shorting the grid of each stage to 
ground, working back to the converter 
or r.f. stage. Noise which ceases when 
the grid of the r.f. stage is grounded 
is being picked up from a defective 
antenna coil or from an external source. 

A defective oscillator coil is indi¬ 
cated by improper tracking or by in¬ 
ability to pick up a station even though 
the converter is operating. Noise in 
the speaker may be due to a defective 
field coil or to turns of the voice coil 
which are rubbing against the speaker 
frame. The voice coil may open inter¬ 


mittently or short under these condi¬ 
tions. Braided voice-coil leads are found 
in some sets; vibration may cause the 
braid to wear and pull loose, producing 
an intermittent open. 

Resistors 

Resistors usually giving trouble are 
wire-wound, metal-covered bleeder units 
which are riveted to the chassis. Poor 
connections between the terminal lugs 
and resistor elements often cause an 
open condition, which may show up 
when the set is first turned on but 
which will disappear after the resistor 
has warmed up and expanded. To check 
this possibility, make a resistance meas¬ 
urement of the resistor sections when 
the set is hot, and again after it has 
cooled. An open or partially shorting 
condition will often be shown up here. 

Carbon resistors frequently develop 
internal noise. This trouble is usually 
continuous when it develops and may 
easily be found; intermittent noise may 
be located by twisting or probing the 
resistor. 

Other couses 

A set may become intermittent only 
at certain times of the day. Usually 
trouble will be found in a poor oscillator 
or rectifier tube or filter capacitor. Op¬ 
eration becomes erratic only when the 
line voltage drops below a certain crit¬ 
ical point. Intermittent distortion, espe¬ 
cially in a.c.-d.c. receivers, may be due 
to secondary emission in the output 
tube when the line voltage is increased 
to a certain value. 

Arcing or intermittent operation 
caused by loose tube-socket terminals, 
poorly soldered connections, etc,, can be 
located by probing and tapping the wir¬ 
ing or by turning off all lights and 
watching for a small arc at the loose 
point. High-resistance joints may be 
located best by applying a hot soldering 
iron to the terminals. This is particu¬ 
larly effective in oscillator, r.f., and 
a,v.c, circuits. 

As mentioned before, servicing of in- 
termittents can often be expedited by 
focusing a heat lamp on the set so that 
its operating temperature increases.* 
Thermal conditions may also be checked 
by placing the set for a time in an old 
refrigeration or cold-storage unit. A 
flasher placed in the a.c. line often 
causes breakdown of faulty capacitors 
by generating peak surges. The same 
result may be accomplished in a.c, sets 
by removing all the tubes except the 
rectifier and letting the set “cook.” The 
increased voltage, in most sets at least, 
will not damage a good capacitor but 
very often one on the verge of break¬ 
down will be shown up. 

Most intermittents can be located by 
combining patience with simple logic 
and circuit analysis, based on practical 
experience and a knowledge of typical 
receiver peculiarities. There are cases, 
however, where an intermittent may re¬ 
fuse to show up for hours or even days. 
This type of set should be connected t 
some form of signal tracer and left to 
run while other sets are being repaired. 
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I T is important to radio technicians 
and dealers to know the modern law 
involving sale contracts in which the 
seller aj^rees to render specified serv¬ 
ice on television sets, equipment, and 
electrical merchandise. The hiprher 
courts consistently hold that contracts 
of this nature are valid and enforceable 
by the purchaser, provided, of course, 
the purchaser does not breach any obli¬ 
gation he assumed un«ler the contract. 
In other wo i ds, a seller who has made a 
valid contract always is ol>liged to per¬ 
form promised .service in strict accord¬ 
ance with the terms of the contract if 
the purchaser fulfills his agreement. 

It should be reinenibe!‘ed that whether 
or not the buyer of the equipment 
agreed to pay for service, he is liable 
for the ’‘reasonable'’ value of the serv¬ 
ices rendered—if the seller did not 
agree to furnish free service. This is .so 
because all higher courts consider that 
one who orders service will pay its rea¬ 
sonable value. The courts will not per¬ 
mit a purchaser to “impose on the good 
nature” of a seller. 



For illustration, m one case a con- 
"tract for sale of a television set con¬ 
tained a clause which guaranteed that 
“the purchaser shall be satisfied.” Al¬ 
though the set was apparently worth 
the purchase price, the purchaser re¬ 
fused to make the agreed payments. 
The seller demanded final payment and 
the purchaser lefused on the grounds 
that he was not, as he termed it, “sat¬ 
isfied.” 

The seller filed suit and proved that 
the television set was “reasonably” sat¬ 
isfactory, notwithstanding the com¬ 
plaints registered by the purchaser. In 
view of this testimony, the higher court 
held the purcha.ser bound to pay the 
full amount due on the original sales 
contract. 

Special service 

On the other hand, if a contract or 
agreement clearly and distinctly speci¬ 
fies the kind of .service the seller of 
radio equipment will supply and on 
what dates inspections, alterations, ad- 
justnient.-J, and necessary rej)airs shall 
be made, then the seller positively is 
obligated to fulfill the (’X(tcf terms of 
this contract. Failure of the seller to do 
so is a legal breach which entitles the 
purchaser to rescind the contract and 
fo!*ce the seller to take 
back the appliance or 
the equipment covered 
by the contract. 

The courts have laid 
down well-defined laws 
respecting different 
kinds of service con¬ 
tracts. The distinctions 
are important. 

For example, modern 
higher courts consist¬ 
ently hold that if a 
seller fails to carry out 
an agreement to keep 
radio equipment in re¬ 
pair, and if a seller did 
not guarantee that he 
HersouaUif would keep 
the radio in repair, the 
buyer is not entitled to 
re.scind the contract 
and recover the pur¬ 
chase price. In this 
kind of a contract 
the binfer must make 


necessary repairs, and then he must sue 
the seller for a credit against the con¬ 
struct price, this credit equaling the 
expense he incurred in keeping the radio 
in proper repair for the period of the 
guarantee. 

For illustration, in Welkner v. D. C., 
27 A. (2d) 251, it was shown that a 
seller brought suit against a purchaser 
who refused to pay for a radio. The 
sale contract stated that the equipment 
was guaranteed ’’one year free.” There 
was no guarantee of the quality except 
that the service was “guaranteed” for 
one year. In other words, the seller did 
not guarantee that he fiersonally woubl 
make repairs. 

After the purchaser had the equip¬ 
ment for several weeks, he discovered 
that it was defective and needed repairs. 
He phoned the seller several times, but 
no one came to make repairs. In sub¬ 
sequent suit the purchaser claimed that 
the radio was so unsatisfactory that he 
could not use it. 

The higher court held that the pur- 
cha.ser must pay the full purchase price 
for the equipment, but that he could 
deduct from the contract price the total 
expenses he incurred in making needed 
and necessary repairs. This court ex¬ 
plained that, since the seller had not 
guaranteed that he personally would 
make the repairs, he was not obligated 
to make the repairs, although he had to 
pay the purcha.<er, who had had another 
technician make them. 

For comparison, .<ee May, 159 Md. 
605. In this case a I’etail dealer sold and 
guaranteed electrical equipment to the 
purchaser. The dealer guaranteed tit 
Keep it ill rcfiair for a year, but he 
failed to do so. 

The court held that, where a seller 
personally guarantees to keep an appli¬ 
ance in repair for a stated period and 
fails to do so, the purchaser may re¬ 
scind the contract and recover from the 
dealer the full purchase price. 

Hence, these two leading higher court 
decisions clearly distinguished between 
service guaranteed personally by the 
seller and “guaranteed service.” Both 
buyers and sellers should examine con¬ 
tracts carefully to determine which of 
the two is intended. 

According to a recent higher court 
the purchaser of a radio on installment 
may keep it and refu.se to pay the dealer 
who breaches his agreement to keep the 
radio in good repair. 

For example, in Sinn. 20 P. (2d) 761, 
it was disclosed that a .seller and buyer 
signe<l a written contract which con- 
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tained the following clause: “In the 
event of default in the payment of any 
installment of this note, the seller may 
declare the remaining installments not 
then due hereunder immediately due 
and payable” 

The contract also provided that the 
seller would inspect the equipment on 
stipulated dates and make necessary 
repairs and adjustments. 

After the purchaser made several 
payments, he defaulted in making fur¬ 
ther payments. In subsequent suit the 
purchaser proved that, although the 
seller agreed to keep the equipment in 
operating order, he had not rendered 
service when it was reasonably neces¬ 
sary. Therefore, the higher court held 
that the purchaser was not required to 
pay the balance due. The court said: 

“In the instant case the agreement to 
make the payments was based upon con¬ 
sideration of the service which plaintiff 
(seller) was to render in keeping the 
equipment in operating order. . , .” 

It is well-established law that a tech¬ 
nician is entitled to a lien on radio 
equipment to secure service charges. 
All higher courts agree that a common- 
law lien is the right of a technician to 
retain a radio in his possession until 
certain demands against the customer 
are satisfied. Similar liens have always 
been valid in favor of persons such as 
innkeepers, farriers, common carriers, 
and warehousemen, who service the 
public. 

Damage to equipment 

Considerable discussion has arisen 
from time to time over the legal ques¬ 
tion: Is the proprietor of a service shop 
liable for theft, fire, or other damage to 
radios or equipment left in his care for 
repairs? The answer is no if the loss 
does not result from the technician's 
negligence, (See Ablon v. Hawker, 200 
S. W. [2d] 265.) 

On the other hand, all courts agree 
that the owner of a service shop is liable 
for any loss or injury to radios belong¬ 
ing to customers caused by failure to 
exercise reasonable care to protect them. 
Nevertheless, a technician is not liable 
for any loss or injury to radios which 
could not have been avoided by exercise 
of such care as would have been exer¬ 
cised by other reasonably careful and 
experienced technicians. 

One thing is certain: if a technician 
keeps in his employ a person known to 
have stolen radios or equipment, that 
employer is likely to be held liable for 
theft losses, even though no proof is 
given that this particular employee 
stole the equipment in question. (See 
269 Pac. 469). 

If a fire destroys a service shop con¬ 
taining customers' radios, the owner of 
the service shop is not liable unless the 
testimony proves that the fire started 
through his negligence. 

Rights of seller 

Considerable discussion has arisen 
from time to time over this question: 
If a buyer of radio or television equip¬ 
ment breaches his contract to make 
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agreed payments, 
what rights has the 
seller? A review 
of recent leading 
higher court deci¬ 
sions discloses this 
established law: 

Failure of the pur¬ 
chaser to fulfill his 
agreement to make 
regular monthly 
payments affords 
the seller the right 
to decide to do one 
of three things: 

1. The seller may 
sue the purchaser 
for damages; 

2. He may sue 
the purchaser for 
return of the radio 
and the jury will 
decide the amount 
due the seller; or 

3. The seller may sue and have the 
court compel the purchaser to fulfill the 
exact terms specified in the purchase 
contract. 

For illustration, in Carisch, 255 N. 
W. 815, it was disclosed that a pur¬ 
chaser signed a contract in which he 
made a down payment and agreed to 
pay the balance in monthly install¬ 
ments, plus an additional stipulated 
amount for special service and monthly 
inspections by the seller. An important 
clause in this contract stated that the 
seller was to supply repairs and adjust¬ 
ments which in his opinion tvet'e Pieces- 
sary, and, if the equipment got out of 
order, the purchaser had to notify the 
seller immediately. 

The equipment got out of order and 
failed to operate satisfactorily. The 
purchaser failed to notify the seller 
and then later refused to make agreed 
payments. The seller sued the purchaser 
for the entire balance due on the con¬ 
tract. 

The higher court held the purchaser 
must pay the seller the entire balance 
due immediately. This court explained 
that, when a purchaser breaches a con¬ 
tract of this nature and fails to notify 
the seller immediately when the equip¬ 
ment gets out of order, he cannot com¬ 
plain and he must pay the seller the full 
balance due. 

The seller may sue and repossess the 
equipment or recover at once all pay¬ 
ments due in the future if the purchaser 
breaches the contract by failing (1) to 
make agreed monthly or weekly pay¬ 
ments on the exact dates specified in 
the conh'act; (2) to accept delivery of 
the equipment on the agreed date; or 
(3) to use the merchandise in the man¬ 
ner prescribed in the contract. The 
court said that, if the purchaser violates 
his contract in any of these respects, 

1. the seller may refuse to perform 
his guarantee, and sue the purchaser 
for damages and profits equal to his 
financial loss resulting from the breach; 

2. the seller may file suit and compel 
the purchaser to fulfill the exact terms 
of the contract; 

3. the buyer and seller may enter into 


negotiations and make a supplementary 
compromise contract; or 

4. the seller may ask the court to com¬ 
pel the purchaser to keep the radio and 
to pay the entire balance which is due 
at once. 

Rights of purchaser 

Obviously a purchaser has certain 
well-defined rights if a seller or techni¬ 
cian breaches his contract. A review of 
recent higher court cases discloses that 
the courts have adopted this rule: A 
purchaser is privileged to cancel a con¬ 
tract of sale and recover damages from 
a seller who 

1. fails to deliver radio equipment on 
the exact date specified in the contract; 

2. refuses to make the delivery in the 
exact manner specified in the contract; 
or 

3. fails in any other particular to ful¬ 
fill the obligations assumed in the con¬ 
tract, such as installation, service in¬ 
spections, or guarantees of quality and 
efficiency. 

At this point it is well to explain that 
although the seller may not give a 
written or verbal guarantee, all courts 
consider that a seller guarantees that 
the radio is “reasonably fit" for the 
intended purposes. 

For illustration, in Brand v. Burd, 
192 S. W. (2d) 651, the testimony 
proved that a purchaser traded in old 
equipment under a written contract 
which contained a clause: “The seller 
warrants the goods . . . for one year, 
this warranty being limited to the fur¬ 
nishing at our factory of such parts as 
shall appear to us to have been defec¬ 
tive in material and workmanship." 

The purchaser soon discovered that 
the new equipment did not perform sat¬ 
isfactorily, and he refused to pay the 
amount due. He requested the seller to 
return his old equipment. The seller 
refused this offer and the purchaser 
continued to use the new equipment 
while corresponding with the seller. The 
seller sued the purchaser, proving that 
the latter had failed to return any de¬ 
fective parts as required by the clause. 
{Continued on bottom of next page) 
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Heat Rediictioi'' 
111 Midget Sets 

The author designs a eontpaet^ low-heat set 
By JOHN T. BAILEY 



Front view of the compoct a.c.-d.c. radio. 


A LIMITING factor in the design 
of compact a.c.-d.c. receivers 
is the problem of heat dissi¬ 
pation. When using ordinary- 


The higher court held that when a 
purchaser seeks to rescind a contract 
because of the seller’s breach of a war¬ 
ranty and guarantee, the purchaser 
does not have a right to keep and use 
the equipment during the period of the 
negotiations. 

Also, this court held that when a 
buyer keeps in his pos.ses.^ion and uses 
the equipment, he forfeits all his legal 
rights to rescind the contract when he 
violate.'? a contract clause requiring him 
to suljiiiit defective parts to the seller 
for examination. 

What is a breach? 

Broadly speaking, either the owner 
of a radio or a servicemaii breaches the 
contract if he fail.- to comply with any 
detail of the agreement. A review of 
leading higher court cases discloses 
that a breach of contract exists under 
any of these circumstances: 

1. If the owner of the equipment noti¬ 
fies the technician that he will not ful¬ 
fill his obligations unless the technician 
modifies the contract, this is a breach of 
the contract by the owner. (92 Conn. 
5G9). 

2. If the owner refuses to complete 
the contract unless the technician will 
waive a claim for damages, this is a 
breach. (121 Cal. 153). 

3. A refusal by the owner to pay for 
the service unless the technician con¬ 
sents to reduce the contract price is a 
breach of the contract. (103 Atl. 843). 

4. If a contract provides for credit, 
refu.^al of the technician to deliver the 
radio on credit is a legal breach. (89 
Ohio St. 365). If the contract does not 
specify whether the sale is cash or 
credit, cash is implied. (146 S. W. [2d] 
115). 

Very frequently discussion arises be- 


size components, plenty of space must 
be left between parts to permit circula¬ 
tion of air. If this is not done, coils, 
resistors, and capacitors change values. 


tween the owner of a radio or television 
set and the technician over failure of 
the technician to complete repair work 
promptly. It is true, of course, that a 
technician may be liable for failure to 
repair a radio within the time promised 
when the service contract was made. 
The amount of damages is whatever the 
owner prove.- he suffered. 

A teehnician may u'ifhont UnhiUtij 
delay completing repair work under the 
following circumstances: (^ ^ when the 
owner actually consents veruaily or in 
writing to the delay; (2) when the 
owner orders a change in the original 
agreement or specifications which de¬ 
lays the technician in making the re¬ 
pairs; (3) when the technician breaches 
the contract before the date for com¬ 
pleting the repair work arrives; (4) 
when delayed service results from a 
public enemy, such as might be caused 
by service in the Armed Force.- during 
a war; or by an act of God. 

Not only is a technician liable in 
damages for failure to complete repair 
work within the period promised, but 
also he may be liable for insults or 
other injurious acts in a customer’s 
home. 

For example, in Digsby v. Carroll, 
47 S. E. (2d) 203, it was shown that a 
technician went to a home. The house¬ 
wife sued the technician and his em¬ 
ployer for damages because the em¬ 
ployee became unusually boisterous and 
used vulgar and abusive language to 
the housewife, and threatened her. 

The higher court held the housewife 
entitled to recover damages and said: 

“The courts have settled down to the 
common-sense doctrine than an em¬ 
ployer is liable for the torts (wrong 
acts) of his employee committed in the 
course of the employee’s employment.” 


the cabinet gets hot; and premature 
failures occur. But the public continues 
to want smaller sets and it is up to 
designers to plan them. There are a 
number of ways to reduce heat without 
cutting down efticiency. 

Before describing a compact a.c.-d.c, 
receiver, it will be well to review the 
sources of heat. First we must dis¬ 
tinguish between heat and temperature. 
As an illustration of this difference, 
con.-ider a small. Vi*-watt resi.^tor and a 
larger, 2-watt resistor, both of the same 
resistance, say 20 ohms. If these two 
resistors are connected in series and 
placed across a (J-volt storage battery, 
the same current (about 150 ma) will 
flow through each. The voltage <lrop 
aci-o.<s each will be the same (about 3 
v(>lt,<), and the wattage dissipato<l in 
each will be identical (about watt). 
But the small, ^-j-'vatt one will be hot 
to hamlle. and the larger, 2-watt re¬ 
sistor will be cool. 

The wattage is calculated fi‘om Ohm's 
law and is e<pial to I-R or El. In this 
case it is (0.15)- x 20 or 0.45 watt. 
Since heat is proportional to wattage, 
each of these resistors is producing the 
same amount of ht'af, but the foHiirra- 
fitrc of one is greater than that of the 
other. 

The .-ignificance of this in design is 
that, when a part operates at a high 
temperature, it must be located further 
away from nearby temperature-sensi¬ 
tive parts than it would if it were giv¬ 
ing off the same amount of heat (I-R 
watts) but operating at a lower tem¬ 
perature. 

Temperature and heat 

It is easy to be confused on the sub¬ 
ject of temperature and heat. Parts are 
damaged by too high tcmficrature. Yet 
we speak of keeping heat down. The 
fact is that these interlock in actual 
practice. A small resistor dissipating 
two watts may operate at a high tem¬ 
perature, yet would raise the tempera¬ 
ture of an enclosed box far less than a 
20-watt resistor which would operate 
cool in open air. 

If the two 20-ohm resistors pre- 
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viously wci t* .shut up in small 

Ik)X(»s of the same sixe, the temperature 
of each })ox would he the same after a 
few hours. The temperature of the 
hir^rer resistor would rise, keeping: 
few deg:rees (or a fraction of a dejci^'c) 
above that of the air around it. The 
small one mi^rht i ise to a danjcerous 
temperature as the temperature of the 
surrounding: air increased. 

A small radio caidnet is often almost 
an enclosed box, Tlie heat produced by 
one component acts on another, with 
a mutual increase of temperature. 
There are two ways of keeping: this 
temperatuie down—we can arranjje to 
produce less heat, or we can carry it 
away rapidly from tlie components that 
produce it. 

Main heat producers 

In an a.c.-d.c, set the tubes g:enerate 
most of the heat. This heat is the result 
of I he curivnt througrh the heater plus 
that from the plate and .screen currents. 

It is common practice to select com¬ 
bi nations of tubes 'O that their heater 
voltaj»cs total close to the line volta^re, 

combination of a 12SA7. a 12SK7, a 
12SQ7, a 5()L(», and a :>5Z5 totals 122 
volts; and, because they draw 150 ma, 
the heat jjenerated is 122 X 0,150 ^ 18.5 
watts, approximately. Of couisc, the 
12-volt tubes trene-ate less heat than 
the 50- or 2r)-volt t ihes, the fijrures be¬ 
ing: 10 watts each for the 12SA7. 
12SK7, and 12SQ7. 7,5 watts for the 
50LG, and 5.2 watts for the 25Z5. 

Let us con.sider way.s of reducing: this 
heater wattagre. First, we can substi¬ 
tute a selenium rectifier stack which 
lecpiires no heater current and elimi¬ 
nates (he 25Z5. This saves 5.3 watts. By 
repbicinj; the 12SQ7 with a miniature 
and the 12.SK7 with a GBJO, 
1.0 watts more is saved. 

So far the results are a 7.2-watt re¬ 
duction. with a .sav ng: in space because 
of the miniature tubes—and no reduc¬ 
tion ill performant c. Another big: re¬ 
duction can be nuule by ?*eplacing: the 
50l.(> with a miniature (LA KG. The 
power output will he less than lie fore 
but surprisingly adequate for a small 
set. This change saves G.G watts in the 
heater, making: a total heater saving? of 
12.H watts nr a reduction to 27'^ of 
the orig:in;il value. 

In ovder to make all tubes miniature 
we should replace the 12S.A7 with a 
12BP^G. Now we have a combination of 
a 12BE(L a GB-IG, a GAt^tL and a G.AKG, 
whose heate-s total 20 volts. The differ¬ 
ence between 20 volt^ and the line volt- 
ag:e is about 90 volts, which can be 
taken care of by a GOO-olun line cord. 
Since the heat of the line cord (12.5 
watts) is di>sipated onf(ti(h' the receiver 
cabinet, it will not affect the compo¬ 
nents. 

Other heat sources 

What other sources of heat do we 
have in a typical a. ’.-d.c. set? The next 
la rarest offender is plate and screen cur- 
lent. When we chargred the output tulie 
from a 50LG to a GAK<L we decreased 
the plate-pi us-scv(cn current from 
about 50 ma to apfiroxiiuatel.N' 10 ma. 


The wattage produced by these currents 
is approximately ecpial to the B-|)lu> 
voltatre times the sum of the currents, 
so for this tube ehang:e we save 
(.05 X lOU) — (.01 X 100) or 4 watts. 
Not hi lit; can be done about the ])late 
and screen currents in the other tubes. 

Assuniinjr the use of a PM speaker 
rather than a dynamic type, which 
would dissipate about 2 watts in the 
field, there are no other larjre heat- 
g:eneratin^ components to worry about. 
The selenium rectifier produce.s some 
heat due to the tube currents and the 
filter-capacitor ripple currents, and th 
powci-supply filter resistor produces a 
little heat; but with judicious desijrn, 
these two parts need not interfere with 
compactness. 

Having: now reduced the heat to 
minimum, the desig:nor's talents can be 
directed toward producing: a truly com¬ 
pact set. An example is shown in the 
photos. In most respects the circuit is 
conventional, except for the second i.f. 
transfonuci' and the permeability tuner 
arrang:ement. The tuner is mounted on 
the front face of the chassis in such a 
way that the coils are sandwiched be¬ 
tween the speaker frame and chassis. 
The i.f. transformer between the i.f, 
tube and second detector is nuule from 
the primary coil and trimmer of a con¬ 
ventional transformer and was chosen 
to save space. 

This set, using: a 4-inch s])eaker. 
measures only 4 inches wide by 5 
inches hig:h by 2 inches deep and has 





Rear view of the low-heat midget receiver. 


enougrh excess space to add an untuned 
r.f, stag:e if desired. Such a compact 
(lesi^jn would have been impracticable 
had not the heat problem first })een 
solved by the methods outlined above. 

MATERIALS FOR RECEIVER 

Resistors: I—100, 1—470. 1—20,000. I—100.000. I— 
270,000. 3—470,000 ohms. I—3. I—5.1 megohms, '/i 
watt; i —15. I —1,200 ohms. I watt; I—500.000 ohm 
potentiometer; I—iOO-ohm line cord. 

Capacitors: I—50, I—lOO. 2—200 )tuf. mica; I—.001, 
2—,01, I—.02, I—.05, I—0.1 lit, 400 volts, paper; I—tO 
nf, 10 volts, I—30, I—50 uf, 150 volts, electrolytic. 
Tubes: I—6AK«. I—6AQ6. I—5BJ6. I—l2BEi. 
MiscettaneouS: I — broadcast-bond permeability 
tuner; I—selenium rectifier; I—output transformer, 
10,000 ohms to voice coil; l-^-inch PM speaker; 4—7- 
pin minioture tube sockets; chassis and necessary 
hardwore. 



Note the two brackets on the chassis thot bolt to the bottom holes of the lowdspeaker. 


TI,T2,Cl.C2 permeability TUNER COILS AND TRIMMERS TRIMMER! PRI COIL FROM 456 KC IF TRANS 



Schematic of the low heat a.c.’d.c. radio is qwite conventional from o circolt viewpoint. 
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Specialize for Increased Profits 



By MATT MANDL* 


This bench ot Morks Rodio 
Service is especially set 
up for work on cor radios. 


L ess than three years ago Isadore 
Marks, an ex-GI, opened a radio 
service and sales shop in a neigh- 
^ borhood which already had its full 
quota of radio stores. From a business 
standpoint the venture seemed doomed 
to failure: two of the recently opened 
sales and service stores in that area 
were ready to close down because of the 
serious competition offered by the older, 
better established firms. Marks, how¬ 
ever, had a definite plan and went ahead 
with his project. Today he has a 
healthy, growing business with several 
technicians on the payroll. 

The secret of his success? He special¬ 
ized. Where others were content to sell 
and service home radios, Marks special¬ 
ized on car radios. Aiming for this goal 
he had leased a place with a drive-in for 
the convenience of his customers. He 
augmented his Navy training in air¬ 
craft radio by thoroughly studying au¬ 
to-radio trouble shooting and servicing. 
His familiarity with automobiles aided 
him in finding short-cut methods and 
tricks. Backing this up, he acquired a 
small but complete stock of replacement 
parts and accessories. The addition of 
a franchise for the sale of car radios 
rounded out his specialty. 

Later Marks added home radios and 
television receivers to his line in order 
to meet the occasional call for these 
items from his car-radio customers. 

Thus, by choosing a particular field 
and upgrading himself to qualify as a 
specialist in that field, Isadore Marks 
had, within a few months time, a thriv¬ 
ing business. His Trenton, N. J., store 


• Technical Institute. Temple University. 


soon acquired the reputation for being 
ihe headquarters if you wanted a good 
job done on that car radio of yours, or 
if you were in the market for a new 
one. 

This man's experience, however, is 
not the exception. There are many suc¬ 
cessful establishments ^ which have 
reached the top because they were made 
up of experts in a particular branch of 
electronics. The same holds true with 
respect to the individual. The man who 
is really a specialist in a particular 
electronic field has an enormous advan¬ 
tage over somebody with just a general 
knowledge; the high-paying jobs in¬ 
variably go to the person who has con¬ 
centrated his abilities and efforts into 
a single channel and thus has put him¬ 
self in a class apart by virtue of his 
superior knowledge and skill. 

Granting the advantages of special¬ 
ization, however, the two questions are: 
What field shall I choose? What need 
I learn to qualify? 

To answer the first question: The 
choice of any particular field must lie 
wdth the individual himself. You must 
evaluate your talents and inclinations 
and choose a field for which you are 
adapted by reason of your background 
and ability. For instance, if you can't 
work with tiny units and small toler¬ 
ances. don’t choose hearing-aid repair¬ 
ing. This field requires manual dexter¬ 
ity of the type encountered in watch 
repairing. 

On the other hand, if industrial con- 
trol' fascinate you—or if you like in¬ 
stalling such devices as intercoms— 
then by all means choose one of these 
branches. Likes and dislikes are big 


contributing factors toward a success. 

Take the case of another acquain¬ 
tance of the writer. This peivon has 
always been interested in photography, 
film projection, and I'adio. He combined 
these interests by securing a job as an 
assistant projectionist in a motion-pic¬ 
ture theater. To qualify, he had to learn 
all about the particular type of projec¬ 
tion system used in motion-picture 
work. Besides this, he had to work for 
some time as an apprentice in order to 
acquire the necessary skill and become 
familiar with on-the-spot trouble-shoot¬ 
ing procedures so often necessary. To¬ 
day he is ready to step into a high-pay¬ 
ing job as a full-fledged projectionist 
in one of the larger theaters in his city. 

The accompanying chart gives some 
idea of the many fields available for 
specialization. By analyzing the re¬ 
quirements for each, you will get a bet¬ 
ter idea of the preparation needed to 
become a specialist in any particular 
field. 

As a foundation you must have a ba¬ 
sic electronic background, which should 
consist of sufficient knowledge and 
training upon which to build up to the 
field you desire. Experience in radio 
servicing contributes materially to such 
a foundation by providing the necessary 
practical work and basic circuit knowl¬ 
edge. The next logical step could be 
television installation and repair. 

Television installation and repair 

In preparation for this specialty you 
must learn some circuits quite foreign 
to those previously encountered in ra¬ 
dio servicing. You should study the ef- 
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fects of the very hiph television fre¬ 
quencies oti the l)ehavior of amplifier 
circuits, tubes, and other receiver com¬ 
ponents. This is of vital inipoi-tance in 
servicinjj, because improper dressinpr of 
leads and unit replacement can serious¬ 
ly hamper the proper functioning of a 
television receiver. 

You must also learn about wide-band 
amplifiers, pulse separation, d,c. re¬ 
storers, vertical ami horizontal sweep 
circuits, and .synchronization circuits. 
In television receivers, you will no 
longer encounter conventional tuning 
methods, but will run across pretuned 
chanmd switching embo<lying novel in¬ 
novations. Three r.f. signals are mixed 
in the converter stage—the picture sig¬ 
nal. the FM soun<l signal, and the local 
oscillator. You must be able to ditfer- 
entiate Ixdween the soun<l and pix i.f. 
stage - for competent servicing. 

Added to this shouhl be a thorough 
groundi7)g in the use of oscilloscopes, 
s\V(*(‘p g(*nerators, and other testing 
equipment for servicing TV sets, 

Hy reafling pm’ioflicals and textbooks 
or by taking a >h<>rt coui*se. the man 
with a fairly good background should be 
able to nmlerstand these circuit.^ with¬ 
out much difiiculty, 

PA and intercom systems 

Puhlic-addre.ss systems and intercoms 
arc <‘l(»sely allied because they are pri¬ 
marily ainlio amplifiers; for this rea¬ 
son. many shops combine both under 
one specialty. 

In the puhlic-addre-^s-systcni field a 
thorough knowledge of audio voltage 
and power amplification is necessaiy. 
At the same time, there is a growitig 
ncetl for the type of man who can esti¬ 
mate the size and scope of a particular 
installation in terms of the number of 
units required, tbr job layout, and the 
total cost of material and installation. 

A similar situation is encountered 
with intercommunicating system.-:. You 
have to know about call-in circuits, 
master stations, substations, cable lay¬ 
out, and switching methods. 

Hearing aids 

Branching off from radio repair on 
our chart, we al.so have the field of 
hearing-aid repair. This again requires 
a basic knowie<lge of audio circuits, 
coupled with the problems encountered 
with a device W(»rn close to the body. 
The technician finds a tiny chas,<is, ex¬ 
tremely small components, and usually 
.self-contained batteries. This means 
audio-amplifier repairs on miniature 
units, tubes, and cha.ssis. Troubles oc¬ 
cur due to the body moisture absorbed 
by the instrument. Clothing lint, tem¬ 
perature, receiver cord w^ear, and deli¬ 
cate components contribute to circuit 
failure; their effects should be known 
to the repairman, 

A hearing-aid technician should have 
a knowledge of audiometers, their func¬ 
tion an<l repair. Audiometers are used 
by hearing-aid retailers to test a cus¬ 
tomer’s hearing loss; the use and serv¬ 
icing of these are within the scope of a 
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Well-equipped hearing-aid technician. 

The hearing-aid repair field is par¬ 
ticularly uncrow<led and offei’s many 
opportunities. Few realize that with the 
advent of subminiature vacuum tubes, 
the hearing-aid business has grown to 
huge proportions. Many opportunities 
also exist in sales. 


Station operation 

Branching off from our basic elec- 
tionic knowledge to the left on the 
chart, we find radio station opeiation. 
An entering wedge into this field is a 
first-class radiotelephone opei'ator’s li¬ 
cense. ^ ou have to study communica¬ 
tion laws and basic radio and transmit¬ 
ting theory, as well as power-supply 
.-ystems. There are several good books 
on the market containing typical (pies- 
tions and answers, and a .-tiuly of these 
will be of great help. When' you feel 
qualified, apply to the nearest F(’C dis¬ 
trict office or examining point (located 
in most of the larger cities) and take 
your operator’s examination. The first- 
class license will allow you to take full 
charge of standard broadcast, FM, or 
television stations. 

Industrial electronics 

^ our knowledge here has to encoin- 
pas.s such items as photoelectric tubes, 
thyratrons, ignitrons, electron multi¬ 
pliers, counter.^, aiul control circuits. 
Relays, thermostats, switches, and other 


specialized components found in indus¬ 
trial devices must also be studied. In 
industi ial electronics you can specialize 
in estimating and installation, or you 
can devote your knowledge and activity 
to maintenance and repair. As with pre¬ 
vious fiebls discussed, the many books 
and perio<Heals devoted to such subjects 


contain a wealth of information for the 
newconiei’. 

Sales 

Not least in terms of increased earn¬ 
ings and profits arc the possibilities of 
being a >ales speciali.st in television, PA 
systems, intercoms, hearing aids, indus¬ 
trial e(]uip?iu*nt. oi* other electronic 
geai‘. If you are in busitiess for your¬ 
self or are selling for someone else, a 
thoiough knowledge of your specialty 
will increase .sales to a great degree. 

In all these electronic branches, the 
successful salesman is the one whose 
knowledge goes beyond the superficial 
appearance or function of the item he 
sells. He is the one who can point out 
specific features, performance, and ad¬ 
vantage in circuit design and manu¬ 
facture. 

So take a hint from the highly paid 
specialists in other fields and do like¬ 
wise in your own—the field of elec¬ 
tronics, By adding to your knowledge 
you will add to your satisfaction—and 
what is also important, you will add to 
your income! 



Window sign at Marks Rodio Service proclaims special interest in repairing cor receivers. 

















































Construction 



By O. A. COPPENS 


lectroilic Metronome Has 
eon-LampTime Indicator 


The complete metronome is built in on oircroft rodio jack box. The originol switch is used. 


A RTICLES have appeared in mafr- 
azines in the past few years 
i \ on the construction of >eveval 
types of nietrononies, the ma¬ 
jority ranjrinjr from complicated tube 
assemhlies to special relays ami un¬ 
wieldy cai)acitoi*s. Followinjr the ()ld 
pattern of medianical metronome^, the 
audible beat seems to be almost a requi¬ 
site for any device described. 

An audible heat interferes with the 
music, so a metronome of this type is 
generally used for rehearsal or timing*: 
practice only. On the other hand, an in¬ 
conspicuous ri.sual metronome provides 
a check on timing, may be used at any 
time, and in no way interferes with the 
music. 

A simple, inexpensive, and fairly 
accurate visual metronome may he con¬ 
structed from a selenium-recti tier power 
supply and a neon-bulb relaxation o.s- 
cillator. Inconspicuous but usable flashes 
covering: a wide frequency rangfe may be 
obtained from small standard radio 
components, 

A pflance at the schematic <Fip. 1) 
sho\v.s the selenium-rectifier power sup¬ 
ply to be conventional. RI is the recti¬ 
fier protective resistor; R2 and R3 with 
the filter capacitors form the filter and 
voltage-divider network. Approximately 
140 volts is applied to the oscillator 
circuit. The power consumption is small, 
so heating effects are negligible. 


Operation of the neon-bulb I'elaxation 
(j.scillator is as follows: When the device 
is plugged into a 117-volt supply socket 
and the switch moved from OFF posi¬ 
tion, current from the d.c. power sui)ply 
Hows through IM atid K5 to charge 
gradually any cai)acitor conibitiation 
switched aci’os.-' the neon bulb. When 
the cai)acitor voltage builds up to a 
certain definite value (l)t) v<»lts. api^rox- 
imately), the neon bulb ionizes and con¬ 
ducts. This action ili sc barges the 
capacitance, and the neon bulb stops 
conducting. The capacitance then slowly 
recharges through U4 and K5, and the 
cycle repeats. 

The frequency of the neon flashes is 


approximatel.v proportional to the sup¬ 
ply voltage and inver.sely proportional 
to the values of the R-C combinations. 
Ibuigh freciuency control is obtained by 
switching the vaidous capacitor com¬ 
binations acros.- the neon bulb. T*his 
j)ermits foui* rough steps of overlapping 
frequencies with only four small capaci¬ 
tors. The fine control of each stej) 
provided by the higli-resistance p«>ten- 
tiometer R5 and K4. The high-re.sistance 
values of R4 and U5 are also a factor 
in permitting the use of small capacitor.-, 
A continuous fretiuency I'unge of ap¬ 
proximately oO to 350 flashes per miuute 
may be obtained. Some alteration in the 
fixed resistor values may help to obtain 



Fig. I——The circuit diogram. Fig, 2—The switch contact numbers refer to those in the diagram. 
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correct overlapping of ranges. Due to 
the high resistances used, well-insulated 
components and good-quality capacitors 
are of prime importance for stability 
and proper operation. 

Changes in supply voltage will have 
some effect on frequency. However, this 
effect is so small that it is not important 
in a metronome. 

Construction 

The metronome was constructed 
around a war surplus BC-8(U> jack box, 
available for a few cents. The box pro¬ 
vides an excellent ca.<e (2W X 3V4 
inches) together with the required 
switch, 3-circuit jack, and the control 
Knobs. 

Photographs show the original jack 
box, the complete metronome, and the 
internal assembly of the metronome. 
All components except the neon exten¬ 
sion are mounted and wired on the box 
cover for ease of construction and in¬ 
spection. The box is completely isolated 
from the electrical circuit to avoid pos¬ 
sible shock. 

Remove the jack box cover and strip 
all the wiring. Also remove the banana 
jack and plug assemblies from the cover 
and base, as they will not be needed. 
Replace the original potentiometer with 



To get into jock box, remove two top screws. 


a 10-megohm unit, cutting the shaft to 
fit the original knob. The single-circuit 
PHONE jack may next be removed and a 
rubber grommet inserted in the hole to 
accommodate the line cord. 

Construct a small metal angle bracket 
for rectifier support, and bolt the recti¬ 
fier assembly near one corner of the 
box cover as shown in Fig. 2 and the 
inside photo. A two-lug terminal strip 
i.s also bolted to the cover near the line- 
cord opening for cord connection and 
support. A few small holes may be 
drilled in the cover and base for venti¬ 
lation. 

Remove the rotary switch from the 
box cover and pry out the spring re¬ 
tention which makes the fifth (call) 
position momentary. This will provide 
for five switch positions. The switch 
may then be remounted, using the origi¬ 
nal knob. The banana-plug insulating 
strip (not the plug assembly) is re¬ 
mounted in position above the switch, 
using the original assembly screws, to 
provide a barrier between switch and 
capacitors. 



After wiring the switch, the fiber banana-plug strip is placed over contacts to insulate them. 


A V 4 -watt neon bulb is connected to 
an insulated two-wire extension cord 
terminating in a three-circuit PL-68 
plug. If no plug is available, the neon 
extension may be connected directly to 
the metronome circuit by removing the 
three-circuit Mic jack and inserting a 
rubber grommet, similar to the line- 
cord hole. The value of the neon resistor 
R6 will depend upon the type of neon 
bulb used. It could be located in the box 
instead of the extension. A tubular fiber 
shield with hole, as shown in the photo¬ 
graphs, slipped over the neon bulb, will 
direct and intensify the flashes. 

Connect the rectifier power supply, 
all resistors, and the neon jack accord¬ 
ing to the schematic. To simplify con¬ 
nections to the switch terminals, an 
arbitrary numbering system correspond¬ 
ing to numbers shown on the schematic 
is shown in Fig. 2. 

With the powder supply on and the 
neon extension plugged in, temporarily 


connect various capacitor combinations 
until the desired ranges and overlaps 
are obtained by operation of the switch 
and R5. After the capacitors have been 
selected, mount and wire them perma¬ 
nently. Ample space is available for 
400-volt capacitors. During construc¬ 
tion, one 600-volt unit was used merely 
becau.'^e it happened to be of correct 
value, sufficient mounting space being 
available near the side. 

W’hen the metronome is assembled 
and tested, a paper dial plate may be 
glued on the cover indicating the off 
position and each frequency range. 

MATERIALS FOR METRONOME 

R*s1s«eri: 1—3.400 ohms, Vi 1—240, 1—75,000 

ohms, I—10 m*gohms, I woM; I—10 mogohm po¬ 
tentiometer. 

CopacHert: 2—20 uf. 150 volts, electrolytic; I—.02, 
2—0.1, 1—0.25 uf, 400 volts, paper. 

Mlscellaneoiis: 1—75»mo selenium rectifier; 1—3- 
circuit microphone plug (PL‘48); I—'A'^att neon 
lamp; I—BC-344 jack boi; necessary hardware. 


REGENERATIVE SUPERHETERODYNE RECEIVER 


The 6K8 in this receiver converts the 
incoming broadcast-band signal to the 
456-kc i.f. The regenerative triode sec¬ 
tion of the 6AD7 is the second detector, 
and the pentode section the audio 
amplifier. 

The tickler coil is added to an ordi¬ 


nary slug-tuned i.f. transformer. Close- 
wind 15 turns of No. 20 d.c.c. wire 
inch below the transformer .secondary. 
The antenna and oscillator coils are 
standard commercial broadcast units 
available at any parts store —Manolis 
Samdrakis. 



JUNE, 1949 




















































Mobile 10-Meter Rig 



P REDICTIONS for the 10-meter 
band indicate that it is likely to be 
“hot'* for some time. Many ama¬ 
teurs have discovered the dx capa¬ 
bilities of the band even with low power, 
and some have installed mobile gear in 
their automobiles. With the useful sur¬ 
plus equipment available and instant¬ 
heating tubes, the problems of mobile 
installation are very slight. 

Operating current requirements have 
been kept at a minimum in the mobile 
station described here so that the total 
drain from a 6-volt car battery is not 
more than 25 amperes. That load is 
adequately handled by a regular gene¬ 
rator which charges at a 35-ampere 
rate. The generator is kept charging 
during all testing and operating periods, 
and there has been no battery failure. 

The power unit used is the Army PE- 
103-A dynamotor, which can be pur¬ 
chased for very little money at almost 
any surplus outlet. Polarity was a prob¬ 
lem ; the negative side of the battery 
in the automobile goes to the frame. In 
the power unit the B-niinus is directly 
connected to the 6-volt A-plus lead. It 
is necessary, therefore, to operate the 
transmitter above car ground and to 
use a floating link to couple to the 
antenna. The link is connected to the 
antenna by 50-ohm eo-axial cable and 
isolated from the transmitter, the outer 
lead being grounded to the car chassis 
at the base of the antenna. 

Because the A-plus lead is connected 
to the dynamotor case and to chassis, 
cabinet, and any other exposed metal 
parts of the transmitter (via the B- 
minus line), it is most important not 
to have any contact between these 
points and the car frame unless the plus 
terminal of the battery in the car be¬ 
ing used i.s grounded. Any contact will 
be a direct short across the battery. 


which will not only ruin it immediately, 
but will very likely fuse the wire or 
metal that makes the contact. At the 
very least it will create a very colorful 
spark which, if gasoline vapor is float¬ 
ing around, may possibly mean one ham 
less on this planet. That means that tire 
tools and other miscellaneous metallic 
articles should not be tossed carelessly 
into the trunk where they may slide up 
against the transmitter. 

The transmitter r.f. section (Fig. 1) 
consists of a 2E30 crystal oscillator op¬ 
erating on 28 me driving a 2E25 class-C 
r.f. amplifier. This is modulated by an 
HY31Z dual-triode, zero-bias, class-B 
stage, which is driven by a 2E30. A 
T-17 single-button carbon mike is used. 
This surplus microphone is equipped 
with a push-button in the handle for 
push-to-talk operation. The button con¬ 
trols the microphone circuit and a sec¬ 
ond circuit as well. This is a valuable 
feature because microphone current 
flows only when the transmitter is in 
use and the second circuit is used to 
control the starting relay in the dy¬ 
namotor. 

The 10-iiieter oscillator gives more 
output and is more dependable when 
it is connected as a triode than as a 
pentode. A small coil was inserted in 
the grid-to-ground lead, and one side 
of the filament was tapped to a point 
3 turns from the ground end. A similar 
coil was inserted in the other filament 
lead at the tube socket. These coils (Ll 
and L2), wound on V 4 -inch polystyrene 
rod 1 inch long, consist of 30 turns each 
of No. 30 enameled wire. 

The 2E30 is operated with 250 plate 
volts and furnishes adequate drive for 
the 2E25. The oscillator tank coil L3 
is six turns of No. 14 wire, self-support¬ 
ing, soldered directly to the tuning ca¬ 
pacitor. 
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Interstage coupling is capacitive. The 
3-30-mif coupling capacitor reflects ca¬ 
pacitance into the oscillator tank and 
must be carefully adjusted or the oscil¬ 
lator will not perform properly. Once 
set it will not cause difficulty. 

The circuit for the final is straight¬ 
forward. Parasitic suppressors (100- 
ohm, 1-watt carbon resistors) were 
placed at the grid and screen terminals. 
The 2E25 is operated under load with 
425 volts on its plate and 300 volts on 
the screen. A combination of battery 
and grid-leak bias is used. There is ade¬ 
quate room under the chassis for this 
battery as well as the one used to bias 
the speech amplifier. 

The final tank coil L4 is made of 8 
turns of No. 14 enameled wire 1 inch 
in diameter. This coil is center-tapped. 
In the center of the coil space is provid¬ 
ed for the insertion of a 2-turn link 
L5 made of the same size wire wound 
to the same diameter, 1 inch. L4 is self- 
supporting and is soldered directly to 
the split-stator variable capacitor. An 
r.f. choke is connected directly to the 
center tap. The link is also self-support¬ 
ing and is rigidly mounted to the panel 
feed-through insulators. A regular co¬ 
axial connector fitting was originally 
used with one side of the link grounded 
to the chassis. This necessitated con¬ 
necting the outer conductor of the line 
to the automobile chassis through a 
bypass capacitor, which introduced 
loading problems. This connector was 
replaced by two insulated feed-through 
connectors, making the entire link elec¬ 
trically separate from the transmitter 
and allowing the outer braid of the co¬ 
axial line to be directly grounded to the 
car chassis at the bottom of the an¬ 
tenna. All loading problems were solved 
in this way. 

Meter switching, as shown in the 
diagram, greatly facilitates tuning and 
is easier than multiple jacks which 
would have to be insulated from the 
panel. A 2 Vs-inch 0-150-ma meter fits 



Rear view. Bias batteries are under chassis. 
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nicely in the center of the panel be¬ 
neath the chassis. The meter switch is 
located just to the !*ight of the meter, 
between it and the power-input socket. 

The speech end of the transmitter is 
located along the rear of the chassis. 
It consists of a single-button carbon 
microphone driving a which is 

transformer-coupled to the HY.'nZ, A 
switch on the gain control breaks the 
filament circuit of the modulator so 
that this section can be turned off dur¬ 
ing tuning. The micrcphone circuit is 
given in Fig. 1, A .‘{-circuit mike jack 
must be u.sed to match the PL-(J8 micro¬ 
phone plug. The output of the modulator 
is capable of fully modulating :{0 watts 
input to the 2E25 final. As in the oscil¬ 
lator plate circuit, a sliding-tap, lO-\vatt 
resistor is used to set speech amplifier 
plate voltage at 2.50. 

Modifying fhe dynomofor 

The PE-lOd-A will put out 500 volts 
at 160 ma. It must be removed from its 
case for modification; circuit diagram 
pasted inside the case makes the modi¬ 
fication easier. 

The negative 6-volt terminal is the 
high side, and the positive end is 
grounded to the case. As mentioned be¬ 
fore, the case niu.st be kept away from 
the automobile chassis except in cer¬ 
tain cars where the positive side of the 
battery is grounded. 

The output socket i.s an 8-contact 
Cannon, for which the corresponding 
male fitting must be olitained. The num¬ 
ber of this is P8-24. As the dynamotor 
is furni.^hed, prong 1 of the output 
socket is at -6 volts when the unit is 
tui'ned on (with circuit breakers 
closed). Disconnect the wire from pin 
1, and connect pin I to the stationary 
contact of relay :{E2 n the dynamotor. 
The tubes in the ti'anemitter are <juick- 
heating; this modifi *ation will make 
them light only when the piish-to-talk 
switch i.s pressed, .-larting the dyna- 
niotor. 

With the dynamotor out of its case, 
the backs of the three circuit breakers 
are visible. The center breaker is for 
high-voltage overloa<L It was shorted 
out of the circuit bocause modulation 
peaks caused it to cut out. Another rea¬ 
son for shorting it is that the heating 
time for the 2E.‘{0 oscillator filament i.s 
1 second longer than that for the 2E25 
final and the static plate current 
through the 2E25 rises briefly to 90 
ma, actuating the circuit breaker. The 
terminals on the back of the center 
bi’eaker are numbered. Connect No, 2 
to No. 6 and short the remaining two. 

Fortunately, the battery input cables 
which accompany the dynamotor unit 
are long enough to reach from the trunk 
compartment to the motor compartment. 
One lead was connected to the block 
and the other to the ungrounded side 
of the starter. Proper polarity must be 
maintained; otherwise, though the dy¬ 
namotor will turn over, it will have no 
output. The equipment was insulated 
from the car frame by mounting the 
dynamotor on top of the 9V^ x 9V^ x 
14-inch cabinet which houses the trans- 
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Fig. I—Circuit of the complete transmitter. 
Fig. 2—Noise limiter built in car receiver. 


mittcr and which, in turn, is shock- 
mounted to board.-- bolted to the floor of 
the trunk compartment. Mounting the 
dynamotor on top of the cabinet also 
reduces the space reijuiixMl for the en¬ 
tire unit. 

The antenna is a 12-foot variable- 
length whip. It is mounted on the right 
rear fender in such a way that the end 
of the bumper acts as a guard for it. 
It is fed as a quarter-wave radiator 
by a 2-foot length of 50-ohni co-axial 
cable. Field-strength readings are very 
helpful in determining the proper 
length for the transmitting antenna. 

For receiving, a Gon-Set converter 
was mounted beneath the automobile 
radio on the underside of the dashboard. 
This allows for short leads and con¬ 
venient operation. Power leads are 
brought out the rear of the car radio 
and connect to the converter via a plug. 
The microphone is conveniently hung 
just to the right of the converter. Be 
sure the microphone lead connected to 
the sleeve of the plug does not contact 
any car metal. 

Conquering ignition noise requires 
complete shielding of all cables which 
feed through the fire-wall and some ex¬ 
perimentation as to the direction in 
which the antenna lead travels. To help 
remove car noise a limiter using a 1N34 
crystal was installed in the auto re¬ 
ceiver. The circuit for this is given in 
Fig. 2, 


MATERIALS FOR TRANSMITTER^FIG. 1 

Resistors: I—750. 2—10,000 ohms, '/j wott; 6—100. 
I—10,000 ohms. I watt; 1—6,000, I—0 500 ohms. 10 
watts, odiustable; I—500,000-ohm potentiometer with 
s.p.s.t. switch. 

Capacitors: 4—.002 nf, 600 volts, paper; I—3-30, I — 
25 iMif vorioble; I—50 nut. split-stotor, variable. 
Tubes: 2—2E30. I—2E25, I—HY3IZ. 

Miscellaneous: 3—2.5-mh r.f. chokes; I —lO-meter 
crystal; I — single-butfon-microphone-to-grid. I — 
audio interstage. I—universal modulation trans¬ 
former; I—0-150-mo meter; I—2-circuit, 4-position 
rotory switch; 2—7-prong, miniature. I—4-prong, I — 
octal tube sockets; I—PE-I03-A dynamotor; I—T-17 
microphone; I—Cannon P8-24 plug; I—45-volt, I — 15- 
volt batteries; I—3*circuit microphone jack; chossis, 
ponel, and cobinet; necessary hOrdwore and coble. 

MATERIALS FOR NOISE LIMITER—FIG. 2 

Resistors: 2—27,000, I—820,000 ohms, I—I megohm. 
Vi watt. 

Capacitors: I—.001. I— .01. I—O.l nf. 400 volts, 
paper. 

Miscellaneous: I —IN34 crystal rectifier; (—s.p.d.t. 
toggle switch. 



The dynamotor is placed atop the tronsmitter. 
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T he woods are full of 75-watt, all¬ 
band transmittei’s usin^ variable- 
frequency oscillators, but this one 
should be of special interest to 
those who don’t have too much green 
stuff left over after paying for the pork 
chops. It is practically all war-surplus 
material of straightforward design, 
with no freak parts. It will do anything 
any other rig of like power will do and 
costs from a quarter to a half the usual 
price to build. The economy feature 
stems from the current low prices of 
the components, especially those which 
are surplus. 

The foundation for the rig is the 
TU-5-B tuning unit (1500-3000 kc) 
from a BC-375 transmitter. It is full of 
the highest-quality parts, all usable. A 
TU-6-B unit was also bought, its oscil¬ 
lator tuning capacitor being just the 
right size for the final amplifier tank. 
The amplifier tuning capacitors in these 
two units are identical and, with the 
dials and other parts, make the founda¬ 
tion for a fine antenna tuning unit, us¬ 
ing either series or parallel tuning. 
Another good buy, but not necessary, is 
the AM2()/AIC intercom amplifier. At 
a low price it provides four needed 
tubes, sockets, a switch, a mike input 
transformer, and other small parts. The 
rest of the components can be pur¬ 
chased individually as needed. Type 
1625 tubes are plentiful and very 
cheap, making a good final amplifier 
tube if 12 volts for the filament is 
available. They are the equivalent of 


807’s, except for their filaments and 
ba,ses, which have seven prongs instead 
of the 807’s five. They were widely used 
in military equipment. 

Once committed to 12-volt tubes, the 
logical choice for the exciter stages and 
the output in the v.f.o. is the 12A6, an 
audio beam type with the right amount 
of power for this job, 12Ar>’s are very 
cheap too. This leaves only the oscilla¬ 
tor tube to be chosen, and any r.f. 
pentode wfill do—12SJ7, 12SK7, etc. 
The v,f,o. shown in Fig, 1 uses a 12C8 
because the author happened to have 
one handy. 

One way to get 12 volts for the fila¬ 
ments is to use two husky combination 
power transformers for plate and fila¬ 
ment supply and hook the 6-volt wind¬ 
ings in series. Depending upon the 
transformers, the high-voltage windings 
may be used in series or in parallel to 
obtain the required 600 to 750 volts at 
250 ma. This will take care of the modu¬ 
lator current requirements also. Sur¬ 
plus transformers are usually conserva¬ 
tively rated. If the rig is not to be 
modulated, about 110 ma will be suffi¬ 
cient. 

In the rig shown, a 12-volt filament 
transformer of the type now being mar¬ 
keted as surplus equipment is used to 
heat the tubes. A separate receiver- 
type power supply is used for the v.f.o. 
and doublers. From 250 to 300 volts is 
right for the 12A6^s. The VR-150 which 
regulates the 150 volts applied to the 
v.f.o. is necessary because the current 


drain on this power supply varies wide¬ 
ly as doublers are switched into or out 
of the circuit. The maximum current 
drain is just under 110 ma with all cir¬ 
cuits at resonance and loaded to the 
correct point. 

In the front-panel photograph the 
three pointer knobs in a row at the 
upper left tune the 12A6 amplifier- 
doubler .stages (Fig. 1). Below these is 
the dial for the v.f.o. At the upper 
right are the band-change switch and 
the closed-circuit meter jacks in the 



Transmitter is built on converted TU-5 base. 
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grid and cathode circuits of the final 
amplifier. Below the jacks is the tuning 
dial for the final tank circuit. In the 
bottom panel at the right are the micro¬ 
phone input jacks and .speech gain con¬ 
trol. The left panel light shows gi*een 
when the small power supply is turned 
on, and the right panel light contains a 
500-ma dial lamp which is in tlie high- 
voltage center-tap lead of the power 
supply and .'Orves as a fuse for the 
plate circuit. It glows at about half 
bi’illiance with the r.g turned on ami 
ino<lulated. 

Construction 

The v.f.o. is constructed entirely 
within the loft-ha ml compartment of 
the TU-5-l^ tuning unit ease, using the 
original dial, capacitor, and coil. This 
coil (LI iti Fig. 1) has a number of 
taps fastened to the wire. All connec¬ 
tions are unsoldered from these taps 
and the coil is left in place undisturbed, 
with new connections made to one end, 
to the tap located five turns from that 
end, and to the tap 19 turns from that 
end. The other end floats, with no con¬ 
nection at all. 

A row of fixed mica capacitor? with 
temperature-compensating plates is lo¬ 
cated under the tun ng capacitor. The 
two nearest the rear, plainly marked 
.0000:1 am! .0001, arc left in place, and 
all the others are removed. This fixed 
capacitance, using the 19 turns of the 
coil, gives just the right amount of 
coverage on the tuning capacitor, with 
the 80-meter hand taking up about 2,000 
of the 2,500 divisions on the vernier 
dial. 

There is plenty of room to mount the 
tubes and small parts, the main idea 
being to keep heat away from the coil 
and other frequency-determining com¬ 
ponents. The only definite precaution 
that must be observed is to use dis¬ 
similar r.f. chokes UFCl and 2 in the 
v.f.o. The tuning units contain two 
each. One, with resistor attached, is 
needed for the final grid circuit—RFC3- 
Rl. One, but only one, of the other 
chokes can be used in the v.f.o. If two 
are used, the 12AG amplifier will take 
off by itself all over the dial. An ad¬ 
ditional r.f.c. of a <lifferent type must 
be obtained. The common pie-wound, 
2.5-mh type is excellent. A liberal 
slurping with Duct» cement after the 
wiring is completed will hold the leads 
rigidly in place. 

As the rear-view photograph show.«, 
the amplifier-doubler stages are built 
on an additional chassis mounted atop 
the tuning unit, on the left side directly 
above the v.f.o. The ventilated cover 
plate separates and .shields the two sec¬ 
tions. The output of the v.f.o. is fed 
through switch SI into the first tuned 
stage, which .serves either as a straight 
amplifier on 80, a doubler to 40, or a 
crystal oscillator (by opening the 
switch and plugging a crystal into the 
socket). This crystal feature vras in¬ 
cluded in the original design and so is 
shown here, but could very well be 
eliminated, switch and all; it has never 
been used by the author except for test¬ 
ing, the v.f. 0 . being so satisfactory for 


use under almost any set of conditions. 

The doubler stages are conventional, 
using plug-in coils, except for the last 
one, with its 28-mc output, where the 
coil is fixed. Three plug-in coils are 
needed, one each for 8b, 40, and 20 
meters, with a maximum of two in use 
at any time. 

L2 and L3 are wound on P4-inch 
forms. The 80-meter coil is 30 turns; 
the 40-meter, 14 turns; and the 20- 
meter, 7 turns. L4 is a permanent IO¬ 
meter coil ma<le of 4 turns of heavy 
wire or tubing, self-supported, 1 inch 
in diameter. The final u.^e? 75-watt 
plug-in coils with end links, otic being 
necessary for each band, 20. 40, and 
80 meters. 

Any com!)ination of doubling or 
(pUMlrupling seems to work equally well, 


as the 12AG’s provide ample drive. The 
output tube always works as a straight 
amplifier. The v.f.o. output will not 
drive the final directly, so the first ex¬ 
citer tube is always used, with an 80- 
meter coil for 80-meter output. Series 
plate feed is used, with the tuning ca¬ 
pacitors insulated from the chassis. 
Hardwood *4-inch dowel makes an ef¬ 
fective insulated shaft for these ca¬ 
pacitors. 

The right-hand compartment of the 
tuning unit contains the output circuit 
of the final stage. The 1G25 hangs up¬ 
side down in a socket mounted high 
tmough above the tuning unit’s ven¬ 
tilated cover so that half the tube pro¬ 
jects through the cover into the com¬ 
partment, with the tuning and bypass 
capacitors ami the 75-watt plug-in coil 
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Fig. I—Th« r.l. section. S2 is a special switch found in the TU-5-B. It must be modified. 



Under^chossis view of completed r.f. section shows 1625 mounted upside down, right center. 
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inside. This arrangement permits short 
leads and provides thorough shielding, 
resulting in a perfectly stable amplifier. 
The coil plugs in from the bottom of 
the set (this seems awkward but actual¬ 
ly has not proved to be so). For coil 
changing, the transmitter slides for¬ 
ward like a drawer. It takes no longer 
to pull downward than upward to re¬ 
move a coil. A suitable hole is cut in 
the bottom plate. The link output is at 
the two close-spaced feedthroughs at 
the rear. The tuning capacitor was 
taken from the left compartment of 
the TU-6-B and fits perfectly in place. 
The 1625 tube socket shown was sawed 
out of the BC-456-B modulator unit in 
the 274-N series. (There is no less 
painful method of removing it.) 

The band-change switch S2 taken 
from the tuning unit is modified slight¬ 
ly by making a shorter arm, using the 
original for a pattern, to connect the 
two sections .so they will fit side by side 
on the right half of the panel. Just 
enough space is left between them to 
mount the grid and cathode meter 
jacks. The switch section nearest the 
edge (S2-b) is used as is. turning on 
the filaments as the doublers are con¬ 
nected into the circuit. The other sec¬ 
tion (S2-a) is altered to a tap switch, 
instead of the shorting type, by break¬ 
ing off all but one of the rotor contacts, 
which selects the output of the proper 
doubler as required. The contacts snap 
off readily with a twist of the pliers. 

The rig is keyed by plugging the key 
into the final cathode jack. For tuning, 
a meter with at least a 0-150-ma range 
plugs into the same jack. The capacitor 
bypassing this jack must be able to 
withstand the full plate voltage when 
the circuit is open (with the key up). 
The oscillator runs continuously and is 
no bother except when working a sta¬ 
tion directly on one’s own frequency. 
Then it may be turned off while receiv¬ 
ing, by the switch S3 mounted below 
its tuning dial. 

The doublers are tuned by watching 
for maximum grid current on a meter 
inserted in the final grid jack. Doubler 
tuning is not critical and ordinarily 
need not be touched when shifting fre¬ 
quency within a band. It is necessary 
only to set the oscillator on the desired 
frequency, guided by the calibration 
chart on the panel, and then tune the 
final for cathode-current dip. A mini¬ 
mum of 6 to 8 grid ma is available, 
which is approximately twice the rated 


requirement. High-sensitivity beam 
tubes like the 1625 can be damaged by 
too much grid drive. A little detuning 
of the doubler stages will eliminate this 
possibility. 

The modulator 

The entirely conventional modulator 
circuit (Fig. 2) also uses 12-volt tubes. 
Most modulators in this power range 
terminate in 6L6’s. It seemed reason¬ 
able that a 1625 will do anything a 
6L6 will do, and perhaps do it better. 
Experience has proved this to be true. 
The 1625 is capable of much greater 
output than is necessary with this 
transmitter, and several 1625’s cost less 
than one 6L6. 

To avoid wasteful excess power in¬ 
put, the screen voltage is reduced 
through a dropping resistor to only 275. 
The original model uses a 12-watt po¬ 
tentiometer (surplus) to accomplish 
this, but any adjustable resistor of 10 
watts or more and 20,000 ohms will 
do. At this screen voltage the plate 
input to the two tubes is about 120 ma 
when idling. A 12SJ7 and 12J5 provide 
adequate sensitivity for a crystal or 
dynamic mike. 

A small PM dynamic speaker makes 
a good microphone. The original model 
also will accommodate a T-17 carbon 
mike, which is adequate and eliminates 
the need for the 12SJ7, at a slight de¬ 
crease in tone quality. Using either 
mike, the gain control adjusts the out¬ 
put power for the correct modulation. 
If only the carbon mike is used, the 
entire 12SJ7 circuit may be eliminated; 
if the dynamic mike is used, then the 
microphone input transformer and bat¬ 
tery are not needed. The battery is 
three flashlight cells wired in series. 
The built-in switch on the T-17 mike 
shuts off the battery current when not 
in use. If the modulator is turned off 
only by the filament switch and plate 
voltage remains on, then Cl, C2, and 
C3 must be able to withstand the full 
plate voltage, as there will be no volt¬ 
age drop in the resistors when the 
tubes are not drawing current. 

There are a number of small surplus 
modulation transformers that are suit¬ 
able for use in this transmitter. One of 
these, used in some ARC-5 transmitters, 
was designed to match class AB 1625’s 
or 807’s to a single-ended r.f. amplifier 
using a pentode or beam-power amplifier 
tube. This transformer has three sec¬ 


ondary windings. One modulates the 
plate and another the screen grid of the 
r.f. amplifier. The third is a low-im¬ 
pedance winding used for monitoring 
the output of the modulator. The screen 
grid of the 1625 must be fed from a 
300-volt supply with this transformer. 

The mechanical work is not difficult. 
The tuning units and most other sur¬ 
plus equipment is made of aluminum. 
A small Allen wrench is needed for the 
setscrews. It is useless to try, as the 
author did, to pull and pry a knob off 
after loosening one setscrew; there are 
always two of them. The panel of the 
r.f. section measures 17 inches wide by 
14 inches high, with an additional 9 
inches of height in the lower panel, 
which covers the power supply and 
modulator. For stability in the v.f.o. 
the panel must be rigid. A sheet of 
Presdwood or Masonite % inch thick 
with a very thin galvanized sheet-steel 
backing meets all requirements and is 
easily worked. The two sheets can be 
glued into a sandwich with Miracle ad¬ 
hesive, available in dime stores. This 
forms a panel which may be pushed, 
twisted, or thumped upon without any 
effect whatever upon the oscillator. All 
the preliminary construction can be 
done with the original panel in place, 
and any necessary new holes drilled in 
it. It is then a simple matter to use it 
as a template in marking out the new 
panel, eliminating measurements or 
mistakes upon the latter. 

Operation 

When finished, this rig won’t drown 
out the 900 watts in the next block or 
the next town. But even on the 75- 
meter phone band there is generally 
room between a couple of big ones to 
sneak a signal through. On the higher 
frequencies, particularly 10 meters, re¬ 
sults are very good indeed, with plenty 
of dx. Even higher-frequency operation 
might be possible by doubling in the 
output circuit. The v.f.o. and the vari¬ 
ous doubler combinations provide maxi¬ 
mum flexibility; the rig can be quickly 
set to any amateur frequency up 
through the 10-meter band—and when 
so set, it stays there. After the first 
initial heating of the tubes, there is no 
detectable drift. On c.w. the note is al¬ 
ways given a 9X tone report and is 
assumed to be crystal-controlled. Re¬ 
sults of phone operation are also ex¬ 
cellent, with complimentary reports re¬ 
ceived. The whole unit makes a 
very satisfactory transmitter from any 
angle. 

MATERIALS FOR TRANSMITTER 

R»sIifori: f->20,000. 2<->24 000, 1—47.000 ohms, I— 

2 megohms, Vj watt; 2—390, 4—1,500, 3—47,000, I— 
91,000, I—470.000 ohms, 1—I megohm, I watt; I— 
15 000 ohms, 2 watts; 1—40,000 ohms, 5 watts; I—250 
ohms. P—20,000 ohms, adiustable, 10 watts; I—500.< 
000-ohm potentiometer with switch. 

Copaeltert: I—lOO Mpf, mica; 2—10 ^f, 50 volts, 
electrolytic; 11—,01 uf, 600 volts, paper; I—,0|, I— 

4 ^f, 1,000 vojts, paper; I—.004 uf. 1,500 volts, mice; 
4-—3*30 mif trimmers; I—35, 2—100 variable. 

Tubes: 4—I2A6. I—I2J5, I—I2SJ7, 3—1625, I—I2CB. 

Miseelloneous: I—TU-5-B; 7—octal, 3—7.prong tube 
sockets; 2—s.p.s.t. toggle switches; I—2.5<mh r.f. 
choke; I—carbon microphone to grid, I—3-i ratio 
interstage audio, I—6,000<to 6.000-ohm modulation 
transformers; power supplies; I-TU-6-B; necessary in¬ 
sulators, hardwore, etc, 
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Fig. 2—This modulator is designed for carbon or crystal microphones. Be sure to ground the 
junction of the 250-ohm cathode resistor and the center tap of the interstage transformer. 
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arvalyzer Services Auto Radios 



The front panel of the Carvalyier. The A*elinninatar Inside the cabinet supplies the 


power. 


jMakiii^ amirale, aiul s|M'e<ly cliocks on 6-voIt 

receivers re<|iiires a versalik* eoinhiiiatioii iiislriimeiil 

By S. H. COVINGTON, JR. 


D KSIGN'EI) especially for servic- 
inp aiU(nnol)il * radio.'^ and lest- 
injT vil)ratoi>. the Carvalyzer 
al.'^o finni.‘^he> A- and H-volt- 
ap:e.< for servicinjr n any typo.< of bat¬ 
tery and three-way railios. pai'lioularly 
those with sei’ies filament strinjrs. It 
supplies fi volts for auto radios and in¬ 
dicates the current 4l: awn by the entire 
set or by the vibrator alone. The name 
Carvalyzer, su^rjresl ve of the unit’s 
functions, was coined from “Combined 
A-Eliminator with Radio and Vibrator 
Analyzei‘/’ Fip. 1 is- the circuit. 

The first step is to own or get a 
{rood husky d-volt A-eliminator. (One 
can be constructed from the directions 
piven in the ai’ticle ”A-Baltery Elimi¬ 
nator” in the April, 1949, issue of 
Radio-Electkonics.) This unit is built 
around a type fio ATR eliminator. 
Other units can be used by followinjr 
the p:eneral outlines of this article. 

If you have the type fiO ATR unit or 
one of similar construction, it may be 
mounted as follows. Stand the unit on 
end so the 6-volt teiiiiinals are on your 
l ight. Discard the bottom cover. Place 
a 19-inch metal or Masonite panel over 
the eliminator so that approximately 1 
inch of panel extends on the left side. 
Cut a slot in the panel directly in fi'ont 
of the fuse clip. This will permit the 
fuse to be withdrawn when a 2-inch 


loop of tape is pas.-^ed around it and 
allowecl to project through the slot (.*<ee 
frt)nt-vic*w photo I. The fuse clip may be 
replaced l>y a fuse extractor post on 
the panel. Remove the pih>t lamp and 
line switch, and mount them on the 
panel. Mount a 9-10 or 0-15 d.c. am¬ 
meter and piimary tap switch on the 
panel where they will be inside the 
eliminator case. The panel is fastened 
to the ease with screws or strips of 
angle iron at the top and bottom. 

The TRI CONTROL is a nonshorting 
switch connecte<l so that turning it to 
the right increases the voltage at the 
6-volt terminals of the eliminator. This 
switch does not have sutficient control 
over the output voltage; therefore, a 
heavy-duty rheostat, marked LINE con¬ 
trol, is inserted in .series with the a,c, 
line. This is a 200-ohm unit with a 
rating of 200 watts or more. Such units 
being bulky and expensive, we ma<ie 
one by connecting carbon bars aci-oss 
the contacts of a votary switch. These 
carbon bars have various resistances 
varying from approximately 1.4 to 29 
ohms. A general automotive electrician 
(not a (lealei*) will probably give you 
some of these carbon resistors from 
discarded relays. They have holes in 
the ends, making it easy to bolt them 
together. A soldering lug over each bolt 
connects these points to the switch con¬ 


tacts, The resistors are connected in a 
s(|uare helix as shown in the rear-view 
photograph. The homemade rheostat is 
c<mnected in series with one side of the 
a.c. line .-^o that maximum resistance is 
in the circuit when the switch is turned 
counterclockwise as far as it will go. 

Additional components 

A llo-cycle vibrator transformer 
must be used in thi.s unit, since most 
vibrators work at that frequency. If a 
115-cycle vibrator is tested on a 180- 
cycle transformer, it will pass too much 
cut rent and its contacts will he dam- 
ag(*d. 

The transformer, hash chokes, 0.5-uf 
capacitors, and the filter choke may be 
salvaged fi'om an old automobile radio. 
The vibrator I'eplacement guide will tell 
you whether the set selected has a 
115-cycle transfoimier. 

There are three meters. Ml, a 0-10 
or 0-15 d.c. ammeter, reads current 
drawn from the eliminator. M2 is a 
0-8. 01 * pieferably a 0-10, d.c, voltmetei* 
that indicates the d.c. output of the 
eliminator. M2 is a 0-1 d.c, milliameter 
that is converted to a 10- or 500-volt 
meter by throwing the METER switch. 

Two GOOD-BAD scales are drawn on 
the face of meter M2. The upper scale 
checks vibrators by measuring the out¬ 
put voltage. The bad area goes from 0 
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to 0.47, and the GOOD area covers the 
rest of the scale. Convert the meter 
leading to volts by multiplying by 500. 
The lower scale indicates the starting 
voltage of the vibrator. A good vibrator 
will begin to vibrate at as low as 4.7 
volts, and a perfect one with no film on 
its contacts will start at 4 volts. The 
area between 0 and 0.4 (4 volts) is 
marked GOOD, the area between 0.4 and 
5.6 is marked and the balance of 
the scale is bad. 

The VIBRATOR switch, a four-circuit, 
double-throw unit, switches the trans¬ 
former secondary to the rectifier plates 
for nonsynchronous vibrators, or to the 
secondary contacts of a synchronous 
vibrator. 

The SYNC POL switch is a d.p.d.t. leaf 
type used to reverse the polarity of the 
secondary winding when testing syn¬ 
chronous vibrators. This switch must 
withstand several hundred volts; there¬ 
fore, the usual radio toggle switch can¬ 
not be used. 

The 50,000-ohm wirewound poten¬ 
tiometer, switch SI, the B-voltage jacks, 
the push-button switch, and .15 were 
added after the original Carvalyzer 
was completed and do not appear in the 
photographs. The 50,000-ohm control 
has a s.p.d.t. switch S2 ganged to it 
and connected so that A- and B-minus 
are tied together when the control is 
all the way over in a counterclockwise 
direction. Advancing the control con¬ 
nects the resi.stance of the control 
across the B-supplv and isolates the 
A- and B-supplies. This prevents shunt¬ 
ing the bias supply in some sets. A 
jumper can be run between the vibrator 
test clip R and the B-minus terminal if 
the A- and B-supplies must be con¬ 
nected together. The B-supply having 
very little filtering, faulty filters in a 
set will show up in the form of hum. 

A .‘12-candle-power lamp loads the 
0-volt supply and prevents the voltage 
from rising when there is no external 
load. 


Leads marked R, A, PI, P2, SI, and 
S2 are brought out and terminated 
with insulated alligator clips with the 
end teeth filed down to fit the pins of 
the vibrator under test. A small round 
tile will remove the teeth nicely. Mark 
the leads clearly to avoid mistakes 
when connecting them to vibrators. 
Typical vibrator connections are shown 
in Fig. 2. 

Jl, J2, and J5 are standard pin jacks, 
and J3 and J4 are heavy-duty banana 
jacks. Leads for J3 and J4 are heavy 
wires, one of which is terminated with 
a heavy battery clip and the other with 
a fuse holder of the type most common¬ 
ly used on auto radios. A pair of smaller 
leads is made to fit into J3 and J4. 
These leads terminate in alligator clips 
filed to fit the A-battery prongs of most 
battery radios. A similar pair of leads 
is made with suitable clips for the 
B-voltage jacks. 

Testing vibrators 

Determine the make and type number 
of the vibrator you wish to test and 
look up its characteristics and base 
connections in a vibrator manual. Set 
up the Carvalyzer as follows: 

1. MASTER switch OFF. 

2. VIB TEST on T. 

3. METER switch on 10 volts. 

4. VIBRATOR switch on SYNX or NON¬ 
SYNC for synchronous or nonsyn¬ 
ch ronous vibrators, respectively. 

5. BUFFER switch IN. 

6. LOAD LAMP switch ON. 

7. Set LINE CONTROL for highest re¬ 
sistance. 

8. B-VOLT AGE CONTROL Counterclockwise 
until S2 is OFF. 

0. PRI CONTROL at lowest-voltage set¬ 
ting. 

10. Close SI. 

11. Connect vibrator test leads to vi¬ 
brator letting unused clips hang 
clear. 

12. MASTER switch ON. 

M3 should indicate about volts. 



Hold the vibrator in your left hand and 
advance the line control until the vi¬ 
brator starts to vibrate. Note the in¬ 
dication on the lower good-?-bad scale 
of M3. If the meter reads bad or 
or Ml reads more than 2.4 amperes, re¬ 
ject the vibrator. This test tells the con¬ 
dition of the reed, driving coil, and 
starting contacts. 

If the vibrator is good, test it for 
SYNCHRONOUS NON-SVnCHRONOUS 



Fig. 2—Typical vibrators, with pin markings. 


output. Set the meter switch to 500 
volts. If there is no indication when 
testing synchronous vibrators, throw 
the SYNC POL switch to the opposite 
position. M3 should read up-scale. 
Check the sy.nx pol switch as soon as 
possible because, when it is incorrectly 
set, a negative voltage is applied to 
the positive side of the filter capacitors 
in the Carvalyzer. 

When M,3 reads up-scale with either 
type of vibrator, turn the load lamp off 
and advance the pri and line control 
until M2 reads 6 volts. Check Ml to 
make sure the vibrator is not drawing 
more than 2.4 amperes. The indieation 
on the upper good-bad scale of M3 will 
tell whether the vibrator passes the 
voltage-output test. 

Testing auto radios 

Consult the sticker on the chassis or 
a service manual to determine the drain 
of the set. Connect the Carvalyzer to 
the set through the heavy leads from J3 
and J4. Set the pri control and the 
LINE control for the lowest voltage. 
Close SI, 

Make sure all tubes and the vibrator 
are firmly seated in their sockets. Turn 
on the Carvalyzer and radio while 
watching Ml to make sure it does not 
go off-scale. Advance the line control 
and note the starting voltage on M2. 
The vibrator should start at about 4 
volts. Adjust the voltage polarity for 
the lower current on Ml. This corrects 
for positive or negative ground on 
polarized sets. 

If the current drain is greater than 
specified by the manufacturer, test the 
tubes, pilot lamp, and vibrator; record 
any defects. Do not replace these com¬ 
ponents at this time. Turn on the set 
and Carvalyzer and adjust the input 
voltage to^ 6 volts. Note the current 
drain. It should be zero if the set has a 
PM speaker, and less than 114 amperes 
if the set has a 4-ohm field coil. If it 
is more than 114 amperes, disconnect 
the hot lead from the coil. The currejit 
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should drop to zero. If current still 
rto\vs» look for stuck contacts on the 
push-button solenoid or clutch circuits, 
leaky capacitors, defective spark plates, 
and other defects in the 6-volt circuit. 

Clear up any trouble in the 6-volt 
circuit; then check the B-circuits. Some 
sources of trouble in the hijjh-voltage 
circuit have been cleared when the vi¬ 
brator and tubes were checked. To 
check the vibrator transformer, install 
a good vibrator in the set. Open the 
BUFFER switch and disconnect the field 
coil. Open the center tap of the sec¬ 
ondary if the set has a synchronous 
vibrator. Current greater than 1 am¬ 
pere indicates shorted turns in the 
transformer, which must be replaced. 

Replace all defective components. Be 
sure to put in a new buffer capacitor 
if the vibrator was bad. Turn on the 
set, adjust the Carvalyzer to 6 volts, 
and let the set warm up. Note the cur¬ 
rent drain. Remove the vibrator, read¬ 
just the input to 6 volts, and note the 
current. The difference in current con¬ 
sumption is the current passed by the 
vibrator. Most vibrators are rated at a 
6-ampere maximum. 



Measuring B-voltages 

To measure B-voltapes in any set be- 
inp supplied by the eliminator, set the 
viB TEST switch to A, the meter switch 
to the desired ranpe, and plup the posi¬ 
tive test lead into Jl or J2, Voltapes are 
read on M,‘k With this connection, the 
filament lead is the reference point, 
Plup the nepative test prod into J5, and 
open SI to make measurements from 
other reference points, as across indi¬ 
vidual filaments in a series strinp. 

Continuity tests 

For low-resistance circuits, set the 
VIB TEST switch to A, turn the load 
lamp off, METER switch to 10 volts, vib¬ 
rator to SYNC, and B-voltage control 
off. Plup one test lead into the 10-volt 
terminal J2, and clip the other to vi¬ 
brator test lead A, Turn on the Car¬ 
valyzer, and adjust the primary and 
line controls for full-scale readinp on 
M2.. Touch the prcKls topether, and M3 
will read full scale. Use the prods for 
low-resistance tracinp. 

For hiph-resistance testinp, connect a 
pood synchronous vibrator as you would 
when runninp a test and adjust the 
output to 250 volts (mid-scale) on M3, 
Open Si, and M3 returns to zero, Plup 
one test lead into J5 and the other into 
the B-minus jack. Touchinp the leads 
topether will brinp M3 to mid-scale. 
Use known resistances to calibrate M3 
on the low- and hiph-resistance ranpes. 

Operating 3-volt sets 

Connect a pood nonsynchronous vi¬ 
brator to the test leads and adjust the 
output of the eliminator to 3 volts. 
Sliphtly less than 90 volts will appear 
at the B-terminals. For hipher B-volt- 
apes, use a synchronous vibrator and 
adjust the Carvalyzer accordinply, 

Plup the small test leads into J3 and 
J4; place the clips over the A-pins on 
the battery cable of the set. Plup an¬ 


Inside the Carvalyzer. The A-eliminator is at left and the line-control resistor at right. 


other pair of leads in the B-voltape ter¬ 
minals and connect the clips to the B- 
voltape pins on the battery cable. Be 
sure to observe circuit polarity when 
niakinp these connections. Con.sult the 
diapram of the set to see if there is a 
resistor in the nepative lead; if so, 
make sure that it is pood. 

Set the Carvalyzer as for startinp- 
voltape tests on the vibrator attached 
to the test clips. Turn on the unit and 
adjust it so the voltape on M2 does not 
exceed the filament voltape for the set. 
Turn on the set and correct the fila¬ 


ment voltape if necessary. Insert test 
leads in J2 and 35, throw the vib 
test switch to A, and check the polarity 
of the voltape on J3 and J4, If the 
polarity is incorrect, reverse it with 
the voltage polarity switch. Remove 
the leads from 32 and 33. Close SI. Set 
the METER switch on 500 volts and ad¬ 
vance the B-voltage control just 
onouph to throw S2 ON, Check the 
filament voltape on M2. Hold the push- 
liutton switch S3 closed while adjust- 
inp the b-voLtaGE control until the 
connect B-voltape is indicated on M3, 


INEXPENSIVE RESISTANCE BOX 


Here is a cheap and easy way to 
make up a resistance box which will 
allow the serviceman or experimenter 
to choose many values. Four octal tube 
sockets and 31 resistors are needed. 
The diapram shows the necessary con¬ 
nections. 

Thouph half-watt resistors would be 
least expensive in making up the box, 
using 1- or 2-watt units will allow it to 
be employed where hipher voltapes and 
currents are to he dealt with to any 
ex ten t. 

Any combination of series resi>tor.^ 
can be selected by plugging test leads 
into the proper pin holes. For 33,000 
ohms, for instance, use terminals 22 and 
13. If the desired value cannot be ob¬ 
tained with a series combination, use 
resistor.s in parallel by providing a 
jumper lead with a single phone tip on 
one end and a phone tip and tip jack 
on the other. For quick calculation of 
I)arallel resistances, one of the commer¬ 
cial cardboard “slide rules” is extreme¬ 
ly helpful. 

The schematic will be needed each 
time you* use the resistor box, so pre¬ 
serve it well. Draw it with ink on white 


cardboard very carefully and shellac 
it,— G. l\ linndou 
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Combination Instrument Measures 
R, C, and L Aecurately 



50K OHMS 
S4^ 

200 ohms 
METER IN 


TONE 
ME 


Generator and bridge are in a single cabinet. 


I T IS often necessary for an experi¬ 
menter or engineer to make various 
kitids of measurements, Kveryone is 
familiar with the common in>lru- 
meiits for measuring current and volt- 
ajife. hut not always with the impedance 
hiidj^t*, which can he used for measure¬ 
ments of resistance, inductanee or ca¬ 
pacitance. The jrenei’al principle of 
hi-idjres is shown in Fij;. 1. 

Fiji:, 1-a is the Wheatstone brid^tv 
The unknowTi I’esistance is while R,. 
is variahle. The resistors R^ and R,* are 
the ratiii <tnns. If R, is calibrated, and 
we know the ratio of R,t to R^. the value 
of the unknown resistor R^ is ecpial to 

1^" X R., 

after adjustinjr R,. so that there is no 
potent*difference between the Kal- 
vanonKcer terminals (the mdl adjust¬ 
ment), 

Fij?. 1-b is a Maxwell bridpre. The 
unknown inductance is L^; in the op¬ 
posite arm we have a standard ca¬ 
pacitance C^, R,. is again a calibrated 
variable resistor. The Maxwell bridge 
compares an inductaiue with a ca¬ 
pacitance, After adjusting R(. and R^ 
for null, 

Lx ^ R, R„C^, and 
R, = R.' X R„. 

K\ 

It would be very difficult to obtain a 
true null point if we had only the stand¬ 
ard capacitor in the A-arm, due to the 
resistive losses in the inductance Lx* 
These losses can be represented by an 

•FhttiiKk rabl^ Vu.. IhUinoiarn, Finland. 


imaginary resistor R^; by connecting a 
variahle resistor R^ in parallel with the 
standard capacitor and adjusting 
this resistor along wdth the R,., we can 
balance out Rx and obtain a very sharp 
null in the phones. 

Fig, 1-c is the circuit for a usual 
capacitance bridge (in j)rinciple a Wien 
bridge), Cx is the unknown cai)acitance 
and the standard capacitor is C^. R<. is 
the calibrated variable resistor, \ote 
that Cx and R,* are in opposite arms. 
Because the reactance of a capacitor is 
inversely proportional to the capaci¬ 
tance, the value of Cx is equal to 


Capacitors also have losses. To obtain a 
true null, R^ is connected in .series with 
C\; hy adjusting it along with R,., we 
can again obtain a very sharp null in 
the phones. The britlge is perfectly 
balanced when 

Cx X (\ and R'l X R,. 

R,. R. 


The impedance bridge 

The circuit (liagrams of a bridge and 
genei*atoi‘ built by the wiuter arc shown 
in Figs, 2 and d. The photos show the 
complete insti’ument and bottom views 
of the bridge chassis and the generator. 
The following ranges are covered with 
the bridge: 

With the Sd in the il position and 
S2 (»n 10, values up to 10 ohms can be 
read from the big dial scale on the 
potentiometer Rl, With Sd in the Kt> 
position and S2 on 10,0()(), values up to 
10 megohms can be measured. 

The inductance ranges are also di¬ 
vided into two Sd positions, MH and H, 
With Sd in the .MH position and S2 
on 0.1, values up to 0.1 mh can be read 
from the scale. By switching Sd to the 


H position and S2 to 100, values up to 
lOOh can be measui ed. 

In the same way, capacitances to 100 
uiif can be measured with Sd in the 
iipf position, and values up to 100 pf 
with the switch in the position marked 
XF, The expression nf (nano-farad) 
has been employed by the author to 
make it possible to u.se the same scale 
for itpf and uf measurements (1,000 
nf is equal to 1 uf). 

The accuracy of the bridge depends 
upon the accuracy of the resistors and 
the potentiometer Rl, All resistoi's 
must be wirewound and carefully cali¬ 
brated with a precision resistance 
biidge. The potentiometer must be of 
good quality and preferably one with a 
large diameter. The scale on the po- 
Icnliometer must also be calibrated 
with a pivcision bridge. (lood capacitors 
must be used for the l,U00-uuf and 1-pif 
units. Hy selecting capacitors with 
values smaller than 1.000 uuf and 1 uf 
ami shunting them with others, the 
exact values can Ik* obtained. 

Switch Sf) shunts the galvanometer 
with a suitable resi.'toi* RS so when the 
bi'idge, in measuring resistances, is far 
f!*om balance, the galvanometer dellec- 
tion is not t(»o big, l!i the first position 
an external detectoi* (headphones or an 
amplifier) can be uscil when measuring 
inductances and capacitances. The nor¬ 
mally open push-button switch in series 
with the galvanometer makes it pos- 
.‘?ible to see more easily when the cur¬ 
rent through the galvanometer is zero 
by interrupting and closing the gal¬ 
vanometer circuit. The galvanonieter is 
also coniiected to the terminals inarked 
.METER; therefore, it can be used for 
other purpose.s. 

When measuring resistances, Sd 
should be in the position marked DC and 
S7 must be closed. An internal d.c. 
voltage is then connected to the bridge. 




Fig, I—Wheatstone, Maxwell, and capacitance bridges illustrate general working principles. 
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External batteries can be used by open¬ 
ing S7 and connectin^^ the battery to 
the terminals marked ext bat for more 
accurate measurement of higrh resist¬ 
ances. 

When measurin^r inductances and 
capacitances, S5 shculd be in the EXT 
position and SG in the INT position. An 
800-cycle audio note is then connected 
to the bridge. If an audio note of an¬ 
other frequency should be needed, an 
extei'nal j^enerator <an he connected to 
the terminals marked ext gen and the 
switcli turned to tie position marked 
EXT. 

In the author's I ridge, a switch S4 
had to bo installed t) short the 500,000- 
ohm potentiometer because it was im¬ 
possible to find a potentiometer which 
could reach zero ohms. If the 500,000- 
and 200-ohm potentiometers are fur¬ 
nished with calibrated scales, the power 
factor can be calculated from the read¬ 
ings. 

When making measurements on ca¬ 
pacitors of low value, it is desirable to 
determine the capacitance of the bridge 
itself. In the bridge shown, this ca¬ 
pacitance is very close to 5 ppf; and, 
when measuring capacitors up to 100 
and 1,000 mtf, this value should be 
.subtracted. 

Fig. 3 shows the generator. It has 
cathode output. The home-made trans¬ 
former T has 2,500 turns of No. 38 
enameled wire on the primary and two 
1,250-turn windings of the same wire 
on the secondary. Hetween the primary 
and the copper screen is an electro¬ 
static shield—a single-layer winding of 
No. 31 enameled wire. The screen en¬ 
closes completely the secondary wind¬ 
ing. The cross section of the core in 
the transformer is % x 1 inch. 

An extra winding on the high-voltage 
transformer gives 25 volts to a se¬ 
lenium rectifier for the d.c. voltage to 
the bridge. A 200-ohm current-limiting 
resistor and a 50-uf electrolytic ca¬ 
pacitor are connected between the rec¬ 
tifier and the bridge. 

The generator is located in the upper 
end of the steel box (see photos) and 
connected to the bridge via a five-prong 
socket. The dimensions of the steel box 
are 7 x 11 x 14 inches. All parts of the 
bridge are mounted on a bakelite panel. 


MATERIALS FOR BRIDGE—Fig. 2 

Resistors: 2—10. 2—100. 2—1.000, 3—10.000 I—100 000 
ohms, precision. •/} to I wott; 1—200. I —10.000 ohms, 
wire-wound potentiome’ers; I—500,000 composition 
potentiometer. 

Cgpgciters: 1-1.0, I—.001 rif. precision, paper. SO 
volts. 

Switches: 1—2-position, 5-circuit, 2—4^ position, 2- 
circuit. I—3-position, 2-circuit. I—3-position, 3-circuit, 
rotary, non-shorting, 2—s p.s.t. toggle. 
Misceiigneous: I—golvonometer; I 5-prong male 
plug; necessary binding posts, terminals, dials and 
scoles, hardware, etc. 


MATERIALS FOR SIGNAL SOURCE—Fig. 3 

Resistors: 1—20.000, 2-100,000 ohms, >/) watt; 1—200 
ohms, I watt; I—250,000-ohm potentiometer. 
Capacitors: 1—50 fif, 50 volts, electrolytic; 2—8 |if, 
450 volts, electrolytic; 1—0.2, 2—0.25 (if, 600 volts, 
paper. 

Tubes: 2—37. 2—80. 

Miscellaneous: 1—4-prong. 2—5-prong tube sockets; 
I—1-3 rotio audio interstage transformer; I—power 
transformer, 500 volts center-tapped at 75 ma or 
more, 6.3 volts at 500 ma, 5 volts at 2 omperes, 25 
volts at 50 ma; I—lO-h, 75-ma filter choke; l-^-prong 
femole plug; A —lOO-mo selenium rectifiers; necessary 
hardware. 



Fig. 2—Switches and controls in the bridge circvit provide for four ranges of R, C, and L 



Fig. 3—The tone generator. Note how the output is balanced to avoid upsetting the bridge. 



The bridge (left) and generator-power supply (right) are easily disassembled for service. 
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Ve rsatile Amplifier 
For 6 or 117 Volts 


By PAUL W. STREETER 


M any radio repair shops have 
profit(Ml \}y the incrcasinjr de- 
nian<I for sound cars for puh- 
lieity, announcing local sports 
events, a ml similar uses. This writer 
started out in a small way, ecjuipping 
one car to be use<l to advertise his 
ra<lio repair business. Within a year, 
the sound*car phase of the business has 
outstripped the repair end (in <lollar 
volume) two to one! At present, three 
cars are in constant demand, aiul all 
kinds of publicity and announcing jobs 
from localities as far as 200 miles from 
the shop are being handled regularly. 

Several different amplifiers were 
tried, but each one ha<i something not 
quite to our liking. When we added the 
latest car to the fleet, we decided to 
build amplifiers that would more nearly 
meet our requirements, foremost, of 
course, being dependability and trouble- 
free operation. (Equipment failure dur¬ 
ing an event can he embarrassing.) 

In designing the equipment for the 


5. The am])lifier should have sufficient 
output to drive two speaker units. 

The amplifier to be described has all 
of the above features. In a<ldition, it can 
be built at reasonable cost. 

By careful ari’angement of parts it 
was found possible to buihl the ampli¬ 
fier on a chassis which, with cover, 
turntable, and pickup, measures only 
10 X 12 X IIV^ inches. Complete with 
tubes ami power cords, it weighs ,'55 
pounds. 

Adequate under-chassis ventilation 
must be provided; and if built-in 
louvres are not incorporated in the 
chassis, a series of holes % to 1 inch in 
diameter should be provided. These 
should be placed pi'eferably along the 
lower edge of each end and in the top of 
the chassis. The holes can be covered 
with pieces of ‘ 4 -inch hardware cloth 
soldered to the inside edges. 

Sockets should be of good quality 
(Steatite sockets are ideal), since the 
contacts are necessarily close together 


and audio currents and d.c. voltages in 
the amplifier can cause flashover i^ 
cheap sockets are use<l. 

Either of two types of fi-volt, fiO- 
cycle vil)rators can be used. The can 
dimensions of both are the .same, al¬ 
though they differ in the internal con¬ 
nections and the arrangement of the 
terminal prongs. The heavier-duty type, 
such as Electronic's type 41)1, has two 
sets of socket prongs and retjuires two 
fi-prong sockets mounted on 3-inch cen¬ 
ters. It is really the best vibrator to 
use, since all contacts are paralleled. 
However, there are large quantities of 
surplus vibrators on the market, readily 
obtainable, that have a single fi-prong 
socket mounting. We have had very 
good .service from these vibrators, also. 
Fig. 1 includes a single-socket vibrator, 
while Fig. 2 shows the changes neces¬ 
sary to accommodate the two-socket 
type. 

The power plug on the rear of the 
chassis is a 9-prong male. This socket 
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thir<l sound car, .several factors were 
considered: 

1 . The equipment must be as depend¬ 
able as possible. 

2. It should be compact and easily 
portable. 

3. Reasonably small drain on the car 
battery is essential. 

4. Since 117 volts a.c. is available for 
long periods of operation, the amplifier 
should be capable of operating on that 
power source, to save the battery. 
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should be wired first, as far as possible, 
since four terminals require heavy con¬ 
ductors—at least No. 10 and preferably 
No. 8 flexible, stranded, rubber-covered 
wire. It was found that automobile low- 
tension wire, obtainable at auto-parts 
supply houses, was adequate. 

First terminal 2 on the plup is wired 
to the chassis, usin^r a short piece of 
heavy wire. Paint must be well cleaned 
from the chassis before soldering, to 
insure good connection. A heavy wire 
connects terminal on the vibrator 
socket to this same ground point. Also, 
capacitors Cl, C2, C2, and C4 have 
their outside foils connected to this 
ground. Later, after the power trans¬ 
former is installed, three additional 
heavy leads from it will have to be 
fastened to this same chassis point. 

A heavy wire is connected to terminal 
6 of the power plug, to one side of the 
on-ofF switch, and from the other side 
of that switch to terminal 8 of the 
power plug. A heavy wire from the 
standby switch to terminal 9 of the 
plug and from the other side of that 
switch to terminal 4 of the vibrator 
socket completes the heavy wiring. 

The No. 1 terminals of all tube 
sockets are next connected directly to 
the chassis, using short pieces of bare 
hookup wire soldered directly to the 
chassis after paint is scraped off. Be 
very sure that good solid connections 
are obtained; poor connections here 
will cause hum. The amplifier will be 
subject to considerable vibration and 
rough handling, so make all connections 
mechanically secure. 

The filament r.f. choke is made of No. 
14 solid, in.sulated, hookup wire and 
fastened between the rear flX5-GT 
socket and the power plug. The choke is 
made by winding 15 turns of this wire 
on a piece of V^-inch wood dowel, after 
which the coil is .slipped off the dowel 
and bound with string or heavy thread 
to retain its shape. It is supported by 
the leads. 

After the amplifier has been com¬ 
pletely wired, check all connections to 
be sure that there are no loose joints. 
A drop of colored paint should be ap¬ 
plied to each connection after testing. 
It will be an aid later if inspection is 
necessary, for the paint will flake or 
peel off if the connection is loose. 

If a phonograph motor is to be in¬ 
stalled in the top of the amplifier hous¬ 
ing, it should be mounted together with 
the pickup arm and cartridge assembly. 
The phonograph on-off switch can be 
installed on the top front left corner of 
the housing. Wires from the motor 
and switch should be twisted and firmly 
clamped in such a manner that they 
will not be caught in the motor me¬ 
chanism. They should terminate in a 
plug to match a socket on the amplifier 
chassis. The pickup lead should be 
shielded and terminate in a plug, also. 
The plugs make it easy to remove the 
housing for service. 

If desired, a separate a.c. outlet can 
be installed on the chassis to furnish 
117 volts for an automatic record 
changer. Current drain up to about 25 
watts can be obtained from this ampli¬ 


fier when used with a 6-volt battery, 
which is sufficient for most changers. 
The driver of one of our sound cars 
runs his electric razor from that power 
source, .shaving while he drives—a 
practice which we do not recommend! 

Automatic changers, if used, should 
be so constructed that jars or vibration 
will not cause records to jam or to drop 
at the wrong time. Pickup cartridges 
must be rugged and capable of taking 
considerable abuse. Needle protection 
(an arm rest) must be provided. 

Two power cables are required, one 
for 6-volt d.c. operation and one to be 
used when the amplifier is connected to 
117 volts a.c. (see Fig. 3). Terminals 6 
and 9 of the 6-volt connector are con¬ 
nected with a piece of No. 10 wire, 
since considerable current to the vibra¬ 
tor is carried through these pins. Bare 
wire can be used, covering it with a 
short piece of spaghetti tubing where 
exposed. Terminals 2 and 3 are con¬ 
nected with a piece of No. 14 wire, as 
are terminals 4 and 6. Leads are sol¬ 
dered to terminal 8 and to the junc¬ 
tion of terminals 2 and 3. These leads 
should be long enough to reach the hot 
starter-switch terminal on the car and 
an accessible ground terminal on the 
car frame. The leads may be identified 



Chassis view; vibrator box at extreme right. 

by different-colored insulation, paint, 
or Scotch-tape tags. 

If a permanent installation is in¬ 
tended, solder lugs should be used for 
power connections. Terminal nuts 
should be clean and tight. If the ampli¬ 
fier is to be used only occasionally, good 
husky battery clips can be used. This 
practice is not recommended, however, 
as battery-clip connections are a 
source of annoyance and create a volt¬ 
age di’op due to poor contact or corro¬ 
sion. 

It will probably be most convenient 
{Conti}nied next page, botto^n) 



Fig. 2—Changes for 2‘Socket vibrator. 


Fig. 3—Power cables for 6 and I 17 volts. 



Underchassis view showing wiring. The large unit at the left is the output transformer. 
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Observation on TV-Sonne 

Emvo is blitid, hut ure tele-viewors tleuf? By RICHARD H. DORF 


L et a man j?t»t intcrestc<l in music, 
then in elect ionics, tlicn in l)oth 
together, and yoirve Kot a com- 
*bination of protoplasm that will 
writhe in ajrony at a few percent dis¬ 
tortion comin^r from a loudspeakei* and 
will walk out in a huff if three inotfen- 
sive <leeibels stand between him and 
15,000 cycles. This, brother, is straight 
from the loudspeaker’s mouth. You’re 
looking at one. 

The human-relations experts claim 
that the larjre incidence of <livorce in 
this country is due to infidelity, inse¬ 
curity, and hasty marriage. But. unless 
I miss my jruess, there is also a sub¬ 
stantial proportion caused by the wife’s 
inability to remain sane in the face of 
houis of pure tone cominjr through the 
loudspeaker at hiph levels, penerated 
either by a test oscillator or by a fre¬ 
quency test record. There’s a man on 
the Columbia 1(KI004-M disc who bepins 
by sayinp “One . . . thousand . . . 
cycles ... to set . . . level” an<l then 
poes on to announce each fre<iuency in 
the same flat, pontifical tone. 1 don’t 
know this man’s name, but 1 take this 
opportunity of waininp him to stay 
away from my hoii.se. My wife, who 
ordinarily is as peace-lovinp and law- 
abidinp as most iieojile. has promised 
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to test the complete<l amplifier on 117- 
volt power first. Connect the power 
cord to the plup on the rear of the 
chassis. Connect a microphone (any 
pood crystal or dynamic) to micro¬ 
phone input Xo. 1. Connect a speaker 
iargr cmutffh to cony the load to the 
terminal strip on the rear of the 
cha.ssis. Turn all controls off before 
pluppinp into the outlet. 

Turn the on-off switch on and let the 
tubes warm up for a minute. Turn the 
microphone pain up sliphtly, and talk 
into the microphone. If audio feedback 
occurs, turn the pain down until it dis¬ 
appears. In use, the microphone should 
be placed as far as possible from, and 
behind, the .speakers to eliminate feed¬ 
back. Normal operation should pive 
pood volume with the microphone pain 
turned up one-quarter to one-third of 
maximum. Next, try the other micro¬ 
phone input. Similar results should be 
obtained. 

The phonopraph should now be tested. 
Normal operation with an averape 
popular-music recordinp will probably 
require that the phonopraph pain be 
turned up half-way. Unused pain con¬ 
trols should always be turned off. The 


, instant and complete decapitation. 

1 have ha<l a television receiver for 
over a year. It brinps in a nice picture 
on the 10-inch tube and is a pood-look- 
inp piece of furniture. But it has a G- 
inch speaker. It’s a pood G-inch speaker; 
but. as Paddy observed, standinp be¬ 
fore Bip Ben and compaiinp his 4- 
minute-slow watch with it, you can’t 
expect a little wrist watch to run as 
fast as a hip, expensive clock. 

But humans are some of the most un¬ 
predictable people in the world. You 
mipht expect that I’d remove the G- 
inch speaker and replace it with a co¬ 
axial. Or at least run an audio line 
from the TV set to my pood amplifier 
and speaker. But no. I’m satisfied. 
When the studio orpanist hits a low Cl 
with the G4-foot stop pulled out, I never 
know it. The trap drum is about the 
lowest-pitched percussion instrument 
I can hear on TV—but I don’t care. 

And aside from the speaker, most of 
the films shown on TV have sound 
tracks you wouhl swear had been 
blushed liphtly with pray paint and 
then walked on. Frequently the film 
.seems, moreover, to have been pulle<l 
throuph the projector by hand, judpinp 
by the steadiness of musical pitches. 
Furthermore, becau.se the mike has to 

AMPLIFIER FOR 6 OR 

{(’ontiaacd from ineewaa naye) 

amplifier pain conti'ols can be u.sed to 
fade or mix any input combination. 

When usinp the amplifier on G volts 
d.c,, the on-off switch shoubl be turned 
on first to allow the tubes to warm up 
for a minute before the standby switch 
it turned on to start the vibrator. The 
stan<lby switch can be turned off to save 
l)attery current when the amplifier is 
used intermittently. If only the fila¬ 
ments are on, the battery drain is 5..‘15 
amperes; the total battery current with 
the amplifier operatinp at full output 
and the phonopraph motor on is 21 
amperes. 

The amplifier should never be turne<l 
on with the speaker load disconnected, 
since a.c. voltapes in the output section 
may rise to danperous values. 

When more than one speaker is used, 
the speakers mu.st be properly phased 
or they will have very little volume and 
poor tone. On most 25-watt driver units 
obtainable, terminals are marked, and 
proper phasinp can be accomplished by 
wdrinp all the No. 1 terminals to- 
pether. However, if different-make 
drivers are used or if the terminals are 
not marked, it is imperative that the 
speaker phasinp be checked. This can 


be kept out of the picture, live piano 
pickups are often made too far off 
mike; the effect of the multiple echoes 
will make any old-timer reach into his 
chanpe pocket for another nickel. But 
it doesn’t bother me. 

What’s the answer? Does the visual 
effect so far overshadow the aural 
Iwhen you have both) that the sound is 
unimportant? I’m not unique—I’ve 
talkeil to others who feel the same way. 
Are television listeners still so thank¬ 
ful for the ’’miracle” of video that 
they’ll tolerate just any kind of sound? 

There are a couple of straws that 
may indicate a cross current blowinp 
in the other direction. A number of kit 
and set manufacturers are makinp 
much of the fact that their new*er 
models are equipped with 10-inch and 
bipper speakers, for ’’full-fidelity 
ranpe.” One company is even makinp 
for small televise i*s a table which 
has a built-in speaker and baffle to 
improve the audio respon.se. Does this 
indicate that public taste is chanpinp? 
Or simply that the manufacturers hope 
it is? 

I’d be interested to hear from anyone 
with ideas on this. You’ll find books on 
l)sycholopy un<ler 150 in your local 
library. I’ll see you there. 

117 VOLTS 


easily be done by placinp the speakers 
.so that they face each other and then 
play inp a recordinp at medium volume. 
If the low notes are miss inp or suh- 
due<l. the speakers are correctly phased. 
If they are out of phase, reverse the 
connections to oae of the speakers. 
.\fter the speakers have been placed, 
it is a pood plan to make speaker cables 
with polarized plups or mark connec¬ 
tions to maintain correct phasinp. 

MATERIALS FOR AMPLIFIER 
Resistors: 1—4,200. 4—100.000, 3—270.000, 4—470,000 
ohms, y, wotf; 3—1.200, 3—47.000 ohms. I wott; 2— 
10,000 ohms. 5 wotts; I—200, I—5.000 ohms. 10 watts: 
I—100,000, 2—500 000 ohms, potentiometers: I—60.000 
ohms, potentiometer, tapped at 12,000 ohms (Mallory 
TRP6I7). 

Capacitors: I—20 |it, 25 volts, electrolytic; I—50 uf. 
50 volts, electrolytic; 3 —8 |if, 450 volts, electrolytic; 
I—.0002, I—.002, I—.02, 3—.05, 6—0.1. 1—0.5. 1—1.5 
uf, 600 volts, paper; 2—8 nf. 600 volts, electrolytic; 
I—.006 lit, 1,600 volts, vibrator buffer. 

Transformers and choke: I—power transformer 
(Halldorson $500 or Thordarson T22R24): I—output 
transformer, 6.600 ohms to multitap secondary; 
I—8-h, 160-ma filter chohe. 

Tubes: 2— 6 L 6 . 2—6N7. 2—6SF5, 2—6X5.GT. 

Miscellaneous: I—3-ampere, 2— 1 / 4 -ampere fuse os- 
semblies; 2 —s.p.s.t. toggle switches, at least one 
with 30-ampere contacts; 8 —octal tube sockets; 
I—6.3-volt pilot-lamp assembly; I—9-prong, male, 
chossis-mounting plug; 2—9-Pin, female, cable-end 
receptacles; chassis; case; necessary connectors and 
hardware. 
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Designing 


O NE day you will decide to re¬ 
build your audio amplifier sys¬ 
tem. (If you haven't yet, you 
•\Yill—everybody does, sooner 
or later.) When you do, the new sys¬ 
tem should be better than your old one, 
else there is no point in going to the 
trouble. 

The chances are that most of the cir¬ 
cuits obtainable were not designed for 
your particular requirements. You may 
already have a good output transformer 
or some tubes and circuit components 
which you might like to use to avoid 
the expense of purchasing new com¬ 
ponents. The most satisfactory results 
will almost always be obtained with a 
good circuit of your own design. 

High-quality audio amplifiers should 
be push-pull rather than single-ended. 
Push-pull amplifiers have these advan¬ 
tages : 

1. There is less distortion, due to the 
cancellation of all even harmonics. 

2. There is no d.c. saturation of a 
well-balanced output transformer since 
the plate currents of the two tubes can¬ 
cel one another in the transformer core, 
and low-frequency response is better. 

:i. Effects of power-supply hum are 
greatly reduced. 

4. The push-pull stage does not tend 
to cause motorbo iting in the amplifier. 

These advantages are so important 
that a push-pull arrangement using two 
small tubes is i»referable to a single 
larger tube capable of developing the 
same total power output. 

The design of the amplifier should 
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Push-Pull Amplifiers 
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By DAVID FIDELMAN 


depend mainly upon where it will be 
listened to, for example, in an average 
living room or a large auditorium. 

For normal listening levels in the 
home, a system capable of handling 4 
or 5 watts peak power will generally 
sound good enough. The amplifier of 
the average table-model a.c. radio is 
capable of putting out about 4 to 5 
watts, but at loud levels a considerable 
amount of distortion is noticeable. In 
this case, the distortion is often due to 
the improper use of a small loudspeaker 



Fig. I—Circuit of a typicol push-pull stage. 


which cannot handle the entire output 
of the amplifier. If the small speaker 
is disconnected and the amplifier out¬ 
put fed into a good 10- or 12-inch 
loudspeaker, the quality will be good 
even at fairly loud living-room levels. 
Actually, the average power into the 
speaker even during loud levels is con¬ 
siderably less than 1 watt. However, 



Two views of a high-power push-pull omplifier 
built by the author, using the principles and 
design Information contained in this article. 


the reserve power is necessary, because 
transient peaks in speech and music 
require considerably move power. For 
reproduction of these peaks without dis¬ 
tortion, 10 watts is about the best com¬ 
promise design value for home listening. 

The output stage 

Once the power requirements of the 
amplifier have been decided, the tubes 
can be selected. The schematic circuit 
diagram of the typical push-pull ampli¬ 
fier is shown in Fig. 1. The specific cir¬ 
cuit values—plate load impedance, cath¬ 
ode resistance, plate voltage, and so 
on—are obtained from data and the 
plate-current-characteristic curves giv¬ 
en in the tube manual by a procedure 
similar to that followed in selecting 
the values for the ordinary single- 
ended amplifier stage. 

These methods are so well described 
in the RCA Rcceixnyig Tube Maimal 
(Technical Series RCl5), presumably 
owned by all radio technicians, that 
no attempt will be made to duplicate 
that description here. Reference is 
made especially to the material appear¬ 
ing on pages 18, 19, and 22 of the tube 
manual. 

However, in using the plate-current 
characteristics, a coiu posit e set of 
curves must be used instead of the ones 
given in the tube manual. These com¬ 
posite curves are obtained by placing 
the plate voltage-current curves of the 
individual tubes back to back with the 
common operating voltage superim¬ 
posed, and then averaging the plate 
current for grid-potential curves cor¬ 
responding to the same applied signal. 
(The signal voltages applied to the two 
grids are opposite; therefore, if the op¬ 
erating grid voltage is —20, for ex¬ 
ample, then —15 volts for one tube is 
averaged with —25 for the other, and 
so on). The load line is then drawn, 
using the derived composite curves. The 
actual plate-to-plate load will be four 
times the resistance represented by the 
load line. 

The procedure may he best under¬ 
stood by considering a specific example. 
The curves given in Fig. 2 represent 
the composite plate voltage-current 
curves for a push-pull 2A3 amplifier. 
The complete set of curves consists of 
two sets of plate-current character¬ 
istics, one representing tube 1 and the 
other tube 2. (Each set of curves can be 
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PLATE VOLTAGE-TUBE 1- 



redrawn from the tube manual. For 
some tubes, these detailed curves will be 
found only in a professional-grade 
manual, such as the RCA HB-3 loose- 
leaf handbooks.) To derive the compos¬ 
ite curves, first place the two copied 
sets back to back, with the 300-volt 
(recommended plate voltage) points 
coinciding, as shown. 

The load line is then drawn in the 
same manner as for an ordinary set 
of tube characteristics, first selecting 
a convenient value for plate voltage 
and grid bias, erecting a perpendicular 
at 0.6 operating voltage, noting the 
point at which it intersects the zero- 
bias curve, and then checking for power 
output. If, as in this case, the plate dis¬ 
sipation is too great, plate voltage may 
be lowered or load resistance increased 
and another approximation made. Re- 



Fig. 3—Cathode and plate outputs are equal. 

fer to page 22 of the tube manual for 
an elaboration of the process, as the 
constants in the above example have 
been made to conform with those 
worked out on that page. The load line 
which is shown in Fig. 2 crosses the 
zero-current axis at 300 volts, which 
is the quiescent (or zero-signal) oper¬ 
ating point. If extended in either direc¬ 


tion, it would intersect the zero-plate- 
voltage axi.s at 400 milliamperes. There¬ 
fore its resistance is 750 ohms. This is 
multiplied by 4 to obtain total plate- 
to-plate load resistance; thus the load 
line represents a 3,000-ohm plate-to- 
plate load. 

Therefore, desirable operating condi¬ 
tions for two 2A3 tubes in a push-pull 
amplifier are: 

Plate voltage: 300 

Grid bias voltage: —60 

Load resistance 
(plate-to-plate) : 

(Note that the composite curves which 
have been derived for this amplifier 
represent the signal currents through 
the plate load, and not the actual tube 
current. Each tube will still draw 40 ma 
of plate current for zero signal. 

The above is a general method for 
designing any push-pull amplifier. 
However, in many cases fairly stand¬ 
ard values are available. 

For convenience in designing the 
amplifier, the complete operating con¬ 
ditions and circuit values for a number 
of the tubes most widely used in push- 
pull audio output stages are given in 
the table. These values have been de¬ 
termined as just described. 

If the specific requirements in a par¬ 
ticular case are satisfied by any of the 
tubes listed in this table, the best re¬ 
sults will be obtained with the values 
given. Values as close as possible to 
those recommended should be used in 
the actual amplifier for maximum pow¬ 
er output with lowest distortion. For 
anyone interested in experimenting 
with tubes other than those given in 
the table, or with other operating volt¬ 


ages for the tubes given, the method 
described of using composite curves will 
give the best design values. 

Once the push-pull output stage has 
been designed, the problem arises of 
supplying the grids of the two tubes 
with voltages which are equal in volt¬ 
age and 180 degrees out of phase. The 
simplest method of driving the grid 
in push-pull from a single-ended ampli¬ 
fier is with a centei-tapped trans¬ 
former. This metbo<l is not too widely 
used because a good transformer is 
expensive and may not give the fidelity 
which can be obtaine<l with resistance- 
capacitance coupling. Two different 
circuits fo?- driving the gi ids of a push- 
pull iimplifier with the proper out-of- 
pha.se voltages are in general use. 
These are familiar phase inverters, 
and their schematics are given in 
Figs. 3 and 4. 

The circuit in Fig. 3 is a cathode- 
follower phase-splitter. Output signal 
is taken from the cathode circuit as 
well as from the plate circuit of the 
tube. The grid-to-giid <iriving voltage 
which can be obtained fiom the phase- 
splitter is: 

E grid-to-grid 

2uR, 

.....-- E.„ 

RL(M-^2)-i-R,. 


AMPL 



CA]N = M 

Fig. 4—Common 2-tube phase inverter. 

where R,, is the value of the plate and 
cathode load resistance, p is the tube 
amplification factor, and R,. is the plate 
resistance of the tube. The maximum 
gain of the phase-splitter stage is 2; 
therefore, this tube can be used for 
coupling the single-ended amplifier to 
the push-pull stage, but cannot be used 
for voltage amplification. 

Another type is shown in Fig. 4. In 
this circuit, the single-ended amplifier 
drives one of the push-pull grids di¬ 
rectly. An additional tube is used to 
amplify a small part of this voltage, 
with a 180-degree phase reversal, and 
thus to drive the second push-pull grid 
in the proper phase. The voltage for 
the phase-inverter grid is obtained by 
tapping down on the grid resistor of 
the first push-pull grid, as indicated. 
For satisfactory balance of the push- 
pull amplifier, the resistances should 
be chosen so that 

R2 -h R1 

- -- = M 

R2 

where M is the gain of the phase in¬ 
verter stage. In using this type of 
phase inverter in a circuit, it is best 
to make resistor R2 adjustable so that 
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balance may be obtained between the 
two sides. Once the circuit is construct¬ 
ed and placed in operation, a rectifter- 
or vacuum-tube-type a.c. voltmeter 
should be connected **rom each push- 
pull plate to ground, and R2 adjusted 
until both audio-frequency voltages are 
the same. 

In addition to the preliminary ad¬ 
justment, it is an excellent idea to check 
the balance period iially. Aprinp: of 


Eorlier stages 

The stajires preceding the phase in¬ 
verter are conventional single-ended 
voltage amplifiers, readily designed ac¬ 
cording to the values given in the re¬ 
sistance-coupled amplilier chart in the 
receiving-tube manual. The number of 
stages, the over-all gain, the input im- 
peclance, and any equalizing or tone 
control ci ITU its which may be used will 
depend upon the individual require- 



Fig. 5—This simple push-pull omplifier circuit 

tubes and components will almost al¬ 
ways make readjustment necessary 
after a time. If the adjustment is not 
ma<le, distortion may develop. 

A number of variations on these 
phase inverters have been made at one 
time or another. Several are shown in 
John \V. Straede’s article on page 34 
of the July, 1948, issue of this maga¬ 
zine. One of the most popular is the 
floating paraphase, in which the grid 
of the second inverter tube is connected 
to the junction of the two final 


shows how the design information is used. 

nicnts, an<l should be selected in the 
usual manner to satisfy the conditions 
under which it is desired to operate the 
amplifier. 

The circuit of a simple push-pull 
amplifier which has been constructed 
according to the information given in 
this article is shown in the schematic 
in Fig. 5. It consists of a single volt¬ 
age amplifier stage, a phase inverter, 
and the push-pull output stage which 
drives the loudspeaker. The frequency 
response and sound quality of this am- 
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grid resistors. Thi.< p<unt is grounded 
through a resistor. .-Vny inequality of 
voltage across the two final gri<l resist¬ 
ors causes a voltage to appear across 
the groundeil I’esist >)■ and therefore on 
the inverter-tube grid. 

The phase-invei’ter stage should he 
chosen according to the driving voltage 
required at the grids of the push-l)ull 
stage. Normally a general-purpose tri- 
ode, used either as a cathode-follower 
or as a phase inverter, will furnish 
suttieient output vultage to drive any 
of the various receiving tubes listed in 
the table above in a push-pull power 
output stage. 


plifiej’ are excellent, and it has suffi¬ 
cient gain to operate a loudspeaker 
from an r.f. tuner or a crystal phono¬ 
graph pickup. (No tone controls are 
included since they arc not the subject 
of this article, but they may be in¬ 
cluded in the conventional manner if 
desired.) The circuit is included to il¬ 
lustrate the case with which the de¬ 
sign principles discussed may be 
applied to the practical construction 
of a high-fidelity audio amplifier. By 
proper application of these methods, 
good, high-fidelity, push-pull amplifiers 
may be designed with ease to satisfy 
almost any audio requirements. 
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A MODULATION MONITOR 

A simple, low-cost, visual modulation 
monitor that can be a<lde<l to many ex- 
i.'sting phone transmitters was described 
in RCA Ham r//>«. It consists of a 
2BP1 C-H tube, eight resistors, three 
capacitors, and a little hardware. 

All components can be mounted in a 
3 X 4 X 5-inch metal utility cabinet. The 
socket is mounted inside the cabinet at 
one end so the tube can project through 
a hole drilled in the opposite end. A 
shield originally made for an 807 tube 
protects the sides of the C-R tube and 
prevents some of the stray light from 
striking its face. Operating potentials 
are taken from a transmitter with volt¬ 
ages up to approximately 1,000 volts. 
Heater voltages are tapped off a fi.3- 
volt supply in the speech amplifier, 
exciter, or elsewhere in the rig. If the 
filament supply is ungrounded, peak 
heater-cathode voltage should not ex¬ 
ceed 125. 

Voltage for the second anode is 
tapped from a l,00()-volt point on the 
high-voltage power supply for the final 
amplifier. A modulation voltage tapped 
off the hot side of the secondary of 
the modulation transformer is applied 
to the horizontal deflection plates. Mod¬ 
ulated r.f. voltage, picked up with a 
special loop, constructed as shown in 
the drawing, is applied to the vertical 
plates. Trapezoidal patterns will ap¬ 
pear on the screen when the trans¬ 
mitter is modulated. The modulation 
envelope can be viewed if the lead is 
removed from the plate end of the 
modulation transformer secondary and 
clipped to the plate of one of the 
transmitter’s rectifier tubes. 

When the monitor is used on trans¬ 
mitters wnth voltages higher than 1,000 
on the modulated amplifier, bleeder re¬ 
sistors consisting of several 1-megohm, 
1-watt resistors in series should be 
used so the voltage applie<l to the moni¬ 
tor doe.< not exceed 1,000. 

No centering controls are provided. 
The small metal cabinet may become 
magnetized while it is being drilled. 
This re.^idual magnetism will probably 
<1 effect the spot from the center of the 
screen. To compensate for this, take a 
small horseshoe magnet or an old PM 
speaker and move it around the outside 
of the cabinet until the spot is de- 
flecte<l further in the same direction as 
the original error. When the magnet is 
removed, the spot will return closer to 
center. Continue till spot is centered. 
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PA AMPLIFIER 

Elmhwrst Sound Equipment Co., 
Elmhurst, N. Y. 

Made) A-103 hos o maximum nornnol 
output of 10 wotts, with a 14-wott peolc 
limit. Freauencv response is within 2 
db from 50 to 15.000 cvcies. Inputs 
are provided for one microphone and 
one phonograph pickup (tow-output 
pickups may be used), ond a single 
control adjusts tone. Five tubes ore 
osed. with Push-Pull 6V6's in the output 
stoge. Hum level is —65db. 



TUBE ANALYZER 

General Electric Co., 
Syracuse. N. Y. 

The new type YTW-3 is o tube 
onalvzer designed specifically far in- 
dustriol use, It tests thvrolron and 
phanatron tubes, widely used in in- 
dustriol welding ond control opero- 
tions. The unit measures the peak arc 
drop voltage of eoch tube under either 
moKimum load or under o specified 
other load. Readings ore token directly 
from o lorge diol which controls o 
slide-bock v.t.v.m. Weight of the 
onolyzer is obout 55 pounds. 

QUICK-DISCONNECT 

PLUGS 

Cannon Electric Development Co., 
Los Angeles, Calif. 

The new series RTC connectors meet 
the need for quick disconnect on rodio 
chossis woll or rock mounting ossem- 
blies. One connector is otfoched to the 
chassis, its mate to the mounting. Ad- 


REPLACEABLE NEEDLES 

Astatic Corp., 

Conneauf, Ohio 

The LQD cartridge uses two separate 
needles, one for microgrooves ond one 



for stondord recordings. Eoch needle 
may be removed for replocement with 
the tip of o knife, without removing the 
cortridge from the pickup orm. The 
needles ore the Q ond Q-33 units. The 
cortridge hos o range of 50 to 7.000 
cycles, with output voltoqes of f.2 ond 
0.75 tor stondord ond microgroove 
discs, respectively. 


MULTIMETER 

Radio City Products Co., Inc., 
New York, N. Y. 

Model 447A multitester Is o new ver¬ 
sion of the Model 447, It is lighter in 
weight becouse of o mognesium ponel 
ond the inclusion of only one bottery. 
Ranges include d.c. volts to 2.500. o.c. 
volts to 1.000, d.c. millionperes to 
I 000. d.c. omperes to 10, ond resist¬ 
ance to j megohm. The case is mode of 
wood. 




vantages Include low seporotion force, 
simple mounting, moisture-droin holes, 
and orovision for lacing wires to Plug 
after soldering. Two kinds of termlnols 
ore ottered, crimp-on ond soldered. 
Five sizes ond severol styles ore avail- 
oble. including 12- to 36-contoct units 
for No. 13 ond No. 20 wire. Spocing 
between contocts Is sufficient for 2.500 
volts, and contocts will carry 5 
omperes. 


For The Best in Tope Reterders 
look For The TWmRAX' label 



This label identifies the originof ond only TWIN-TRAX Recorder, 
manufactured exclusively by Amplifier Corp. of America, It is your 
assurance that the recorder bearing this label has the professional 
specifications that have made TWIN-TRaX the "choice of engineers 
everywhere.'* 

TWIN-TRAX was the first commercially available two-channel tape 
recorder. Imitators have announced two-channel recorders with similar 
names and Similar external appearances. But it’s the performance that 
counts, not the appearance. And the performance of TWIN-TRAX re¬ 
corders connof be duplicated. Our leadership in the tape recording 
field has been undisputed since we designed the first magnetic record¬ 
ing amplifier in 1936. 

Remember, imitative Twin-Track or Two-Track does not mean TW/N- 
TRAX, because TWIN-TRAX is the registered trade mark of the 
best in tape recorders, made exclusively by Amplifier Corp. of America. 
Send today for literature on fhe exclusive TWIN-TRAX line, ond dis¬ 
cover why TWIN-TRAX is fhe recorder engineers ore buying. 
^Registered Trade Mark, 


Amplifier Corp. of America 


398-10 Broadway New York 13, N. Y. 


BATTERY TESTER 

Triplett Electrical Instrument Co., 
Bluffton, Ohio 

The new pocket-size Model 698 bat¬ 
tery tester will Indicate the condition 
of any dry bottery from 1.5 to 90 volts 
under lood. A LOW-7-GOOD scole Is 
provided; the meter Is colibroted in 
volts os well. 



ANTENNA BRACKET 

General Cement Mfg. Corp., 
Rockford, III. 

No. 8000 hinged most brocket con be 
tilted to ony onqie. so thot a TV or FM 
most r-Qv be moun’ed on o slanting 
roof or on/ other sloping su'^foce. It Is 
also useful for vertico! instollotlons; 
the most can be tightened to the 
brocket while In o convenient horizontal 
position, then swung up. The brocket 
wHI hold masts up to lya inches in 
diometer. 



TELEVISION 

CAPACITORS 


Sprague Products Co., 

North Adams, Mass. 

A new series of hiqh-voltoqe poper 
copocitors, oil-impregnated ond en- 
cosed in molded phenolic housings: 



includes units noted ot 6.000 ond lO.CXX) 
working volts d.c. Known os type TVM 
Telecops, they ore intended primorily 
for TV receivers and cothode-roy equip¬ 
ment where temperatures os high os 
185" F are encountered. 


MICROPHONE STAND 

Electro-Voice, Inc., 
Buchanan, Mich. 

The Century crystal microphone Is 
now ovoiloble with o desk stand, os 
Model 916. The stond hos o 6 inch 
riser on a 4Va-inch-diameter base, The 
stand hos the standard Ve-27 threod. 
Microphone ond stand ore detochoble. 



PLASTIC FLASH LAMP 



Amglo Corp., 

Chicago, III, 

The 88P9M is on electronic photoflosh 
lomp with o tough plostic envelope. 
Contolning on ouxlllorv gas reservoir 
ond on extro-lorge 
cothode. the lamp 
Is built for heavy 
duty. Peok light 
output is obout 
45,000.000 lumens 
ot the recom¬ 
mended voltoqe 
of 2.000-2.500, 

Maximum energy 
is 300 wott-$ec- 
onds with o hlqh- 
voltoge pulse os 
the discharge 
method. The lomp 
is IV 2 inches in 
diameter and 3 
inches long. leSs 
pins. A five-pin 
bose Is used. 


TELEVISION BOOSTER 

Perfect Products Co., 
Queens Village, N. Y. 

This Is a high-gain, low-nolse unit, 
usoble on oil 12 TV channels. 8ond- 
width is 5 to 6 me over the ronqe. 



INSTRUCTIONAL KIT 

Eagle Electronics, Inc., 

New York, N. Y. 

The Pief-O-Grtaph Quodrucationol Kit 
Q-5. designed to help rodio ond elec¬ 
tronics instructors, IMustrotes four de¬ 
vices. In o single constructional proiect 
It combines on amplifier, a code^prac- 
tice oscillator, o receiver, and a mlnlo- 
ture transmitter. Complete steo-by- 
steo building instructions ond pictures 
ore furnished. 
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All THE NEWEST REIEASES 




ALLIED 


TIky re in your i 

ALLIED CAfALOG! 


TOP VALUES IN QUALITY TV ANTENNAS 


Radio’s Leading Buying Guide 


Get the Radio Buying Guide that*s used by thousands of ex¬ 
pert servicemen, engineers, amateurs, soundmen, builders 
and experimenters. Get every buying advantage at ALLIED: 
widest selection of equipment at money-saving low prices— 
Speedy, expert shipment—personal attention—complete satis¬ 
faction on every order. Get your latest ALLIED Catalog today 
—use handy coupon below! 


NEW! 45 RPM Record Playing Equipment 


NEW LOW-COST HIGH-QUALITY RECORDERS 


Knight Wire Recorder 

Mnkes and plays hiRh-quality wire rc- 
cordinps; plays any 10" or 12" 78 rpm 
disc recorrlin^; serves also as PA sys¬ 
tem or as wireless phono oscillator. 
Kasy t o oi>era te. I I y const ructe<l. 

Complete in comp.)Cl8imLilate<l Icatlier 
ca.se; with crystal handmike, playback 
pickup, .all tubes, and 2 half-hour 
spools of wire. For 105-125 v., 60 cy. 
AC. Shpp. wt., 20 lbs. $0050 

96-172. Only. 


Knight Tape Recorder 

A top-Rrade tape recorder and play¬ 
back unit at ainazinx low cost. May 
also be Lised as 6 watt PA system. Ex¬ 
cellent frerpiency response. Easy to 
record; stable constant- 8 |>eod mech¬ 
anism. Exceptional playback quality. 
In sturdy portable case: with crystal 
handmike, 600 ft. reel of tape. take*up 
reel, and all tubes. For 105-125 v., 
60 cy. AC. Shpg. wt., 36 lbs. $ 1 OTSQ 
96-187. Only. IX#*''' 


BIG PRICE REDUCTION ON FAMOUS HALLICRAFTERS S-38 

A new low price for this all-star, all-wave 
value! Covers 4 full I>and 8 continuous 
from 540 kc, to 32 me. Full electrical 
liandsprcad; noise limiter; band selector; 
}lFO pitch; voice-code switch; apeaker- 
headnhoncs switch; standby-receive 
switch; latest PM speaker. In handsome 
12 X 7 X 8 " furniture-steel cabinet. Com¬ 
plete with tul>cs. For 105-125 v. AC or 
be. ShpR. wt., 15 ll>s. 

97-565. Only. 


53995 


Knight 45RPM Automatic Phono Knight 45 RPM Player 


First at ALLIED! Automatically 
plays ten of the new 7" 45 rpm rec¬ 
ords at one loading. Just push a but¬ 
ton for 60 minutes of fine reproduc¬ 
tion. Exceptionally reliable changer 
mechanism works with amazing 
s|>eed. High-quality amplifier and 
built-in speaker deliver plenty of 
power and excellent fidehty. With 
tone control. In attractive portable 
case. With all tubes and precious- 
point needle. For 105-125 v., 60 cy. 
AC. Shpg. wt., 16 lbs. $QQ9S 
96-284. Only. 


Play.s the sensational new HCA 45 
rpm records! Can be connected ea.s- 
ily to any amplifier and s()eaker, or 
to any radio with pnono connection. 
With special cryatal pickup and 
precious-point . 001 " needle; depend¬ 
able 45 rpm phono motor. In at¬ 
tractive, extremely compact cabinet, 
finished in furniture brown. Includes 
on-ofT switch and pickup arm rest. 
For 110-120 v., 60 cy. AC. Shpg. wt., 
5 lbs. A real buy at our low price! 

.*1225 


letter Than Ever—Knight 20 Watt Hi-Fi Phono Amplifier 

oI aril/ioaftmoof ViirfVi... 


New styling—new features! The big high- 
fidelity value. Itesponse + 1 dl>. 20 - 20 , 0(00 
cps. Less than 2% harmonic distortion at 
full 20 watts; hum way down—80 db be¬ 
low 20 watts; dual phono input with 78 db 
gain; matches anything—output imped¬ 
ances, 4, 8 , 16, 250 and 500 ohms. There’s 
nothing finer anywhere near this low price. 
In handsome new two-tone steel case. 
Complete with tubes. For 110-125 v., 60 
cy. AC. Shpg. wt., 30 lbs. ^59^^ 


93-320. Only 
ALL PRICES NET F. O. B. CHICAGO 


Knight Indoor TV Antenna 

High efficiency indoor type—with 
length and direction easily adjustable 
for maximum TV reception. Covers all 
TV channels efficiently Compact; fits 
on receiver cabinet or table, or mounts 
to wall. Ideal for use where roof an¬ 
tennas can’t be installed. Shpg. wt. 
2 lbs. 

97-354. Only . 


*325 


Knight TV All-Band Antenna 

An excellent, low cost all-channel TV 
antenna. Has separate dipole and re¬ 
flector for the high and low l>ands. 
Two-section 6 ft. mast of sturdy alu¬ 
minum tubing, with di|)oles and re¬ 
flectors of aluminum also. Complete, 
less only lead-in Line. Shpg. wt.,' 

8 lbs. $795 

97-355. Only.. / 


ALLIED RADIO CORP., Depb 2-F-9 
333 W. Jackson Blvd., Chicogo 7, ttlinoSt 
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Address , 


.Zone. 


.State. 


JUNE. 1949 



























70 


Foreittii Kews 


European Report 

By Major Ralph W. Hallows 

Radio-Electronics London Correspondent 



new high level in TV achievement. The 
immense technical difficulties were sur¬ 
mounted with complete success. The 
race, which is one of Britain’s bipfprest 
sporting events, takes place over a 4V^- 
mile course on the River Thames in 
London, This part of the river makes 
some big bends, besides being spanned 
by several bridges. The banks (lined by 
scores of thousands of spectators) are 
high; and along most of the route there 
are buildings from 40 to 100 feet in 
height. The BBC is always allowed to 
have a small motor launch following 
close behind the contending boats. Bear 
those facts in mind and then think of 
what had to be done to give televiewers 
a complete and continuous picture of 
this world-famous race from start to 
finish. 

First, a means had to be found of 
housing two television cameras and a 
microphone, a radio-link transmitter, a 
power-supply unit, and the cameramen 
and commentator in one small launch. 
Next, the problem of cutting down the 
effects of vibration from the engine of 
the launch and from the movements of 


the hull itself in rough water had to 
he dealt with. In the third place, there 
was the headache of suppressing inter¬ 
ference from the ignition systems of the 
launch and the power-supply generator. 
Next, what was to be done about the 
inevitable blackouts when the launch 
passed under bridges? Lastly, how 
could interruption of the program he 
prevented if the launch carrying the 
TV gear were “blinded” for a time by 
another which inadvertently came be¬ 
tween it and the racing boats, cutting 
off the camera’s view? 

The most difficult problem was to 
counter the effects of vibration, for with 
a telephoto lens in the TV camera this 
is very greatly magnified in the re¬ 
ceived picture. The solution was to 
suspend the cameras in such a way that 
they were isolated from vibration ef¬ 
fects—and that needed a bit of working 
out! Power was supplied by a small 
gasoline-driven generator of high effi¬ 
ciency, and the ignition systems of 
both this and the engine of the launch 
were fitted w'ith the latest in interfer¬ 
ence suppressors. To make sure that 
there should be no cuts in the trans¬ 
mission due to the effects of bridges, 
of high buildings, or of interruptions in 
the field of view of the water-borne 
cameras, a whole range of cameras, 
each yoked to a radio-link transmitter, 
was installed along the banks of the 
river. 

Every one of the fixed cameras on 


the banks was constantly in operation, 
so long as the boats were within its 
field of view. The producer had before 
him at any moment pictures of the out¬ 
puts of water-borne and land cameras, 
and he could fade quickly from one to 
the other as required. The results were 
superb. We saw the whole race from 
start to finish. As was fitting to mark 
this epoch-making transmission, the 
race was the closest and the most ex¬ 
citing in living memory. The crews 
were neck and neck over the whole 4*^ 
miles and were dead level 100 yards 
from the finishing line. Then the screen 
showed us Cambridge creeping up by 
inches with each of their last tre¬ 
mendous 10 strokes and winning by a 
matter of a few feet. As I’m an old 
Cambridge man and did a bit of rowing 
in my time, you’ll gather that I blessed 
TV for such a wonderful show and for 
such a thrill. Of one thing I’m sure: 
no one who witnessed the race from the 
banks had anything like the view or the 
thrills that TV gave. They saw the 
boats for just a few moments, while 
we could follow every stroke during the 
whole 18 minutes of the race from the 
start of the event to the exciting end 
at the finishing line. 

An ingenious antenna 

An interesting Scophony-Baird tele- 
viser appeared here a short time ago. 
I should perhaps mention that the 
Scophony and Baird companies have 



Photos/raphs ruHrtesjt Hritish Broatlrastino Corporation 


The television-transmiHing launch Consu/o. Comero control equipment on the launch. Marconi camera on its vibration-free mount. 

RADIO-ELECTRONICS for 








now amalpramated, for this set does not 
use the Scophony principle described 
by Dr. A. H. Rosenthal in the March 
issue of Radio-ElE( TRONics. Actually 
a lightweip:ht a.c.-d.c. receiver of the 
familiar C-R-tube type, its outstanding 
features are its low price and the fact 
that it incorporates a power-line an¬ 
tenna, which gives excellent results at 
short range, where the field strength is 
high. The principle is shown in the 
drawing. The route from the plug and 
the line cord to the set is by way of 
two chokes Ll and L2. Between these 
two chokes and the actual input to the 
first tube there is a section of line cord 
exactly half a wavelength long. The 
input section consists of the grid coil 
L3 tuned by the capacitor Cl, and a 
second coil L4 coupled to L3. The chokes 
Ll and L2 serve to isolate the half- 



input of TV receiver connects to power line. 


wavelength portion of the lead from 
the remainder, and it thus forms an an¬ 
tenna for short-range reception. The 
other connections of L3 and L4 are in 
accordance with ordinary a.c.-d.c. prac¬ 
tice. The lower end of L.3 is connected 
to chassis; the lower end of L4 to the 
hot end of the heater chain. C2 acts as 
an r.f. bypass to chassis. For recep¬ 
tion at longer distances the set uses 
an ordinary antenna. 

A novel solder 

Of the many remarkable things that 
I saw at the Radio Components Exhi¬ 
bition, few impres.«ied me more than a 
new type of cored solder designed to be 
used with some of the more “difficult” 
metals. Every practical workshop man 
and technician knows that resin-cored 
solder is admirable for such jobs as 
connecting copper wires to tinned tags. 
But it falls down badly (in fact, it’s 
quite useless) when it comes to dealing 
with iron, steel, zinc, nickel, and many 
other metals, which is a pity, because 
cored solder is so much handier than 
ordinary solder plus a separate flux of 
some kind. 

The Multicore people have just 
brought out a new cored solder which 
tackles almost anything but aluminum. 
I know it does, because I brought some 
home and have since tried it on all sorts 
of things. One te.^^t I made was on a 
piece of blued clockspring, which was 
not previously cleaned in any way. An¬ 
other was on a piece of stainless steel. 
On both an ordinary electric soldering 
iron made Multicnre A rax solder run 
like butter on hot toast! 

The flux incorporated in the core is 
not claimed to be noncorrosive; but it is 
perfectly safe so long as any surplus is 
washed off immediately with just plain 
water. 
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New capacitors 

I was very much interested at the 
Components Exhibition in some of the 
entirely new ways of making fixed ca¬ 
pacitors that were shown. Miniaturiza¬ 
tion is the order of the day in both 
radio and TV, and it is important to 
be able to obtain high values of ca¬ 
pacitance with small bulk. Take paper 
capacitors first. Those between .003 
and .01 pf used to be large. With the 
new manufacturing process devised by 
the firm of Hunt, they are made from 
only one strip of metalized paper. The 
result is a .01-pf capacitor with a diam¬ 
eter of ‘‘b; inch and a length of inch 
—a good deal smaller than the dis- 
caided stub of a cigarette and not very 
much heavier. 

Another new process permits making 
electrolytic capacitors in much more 
compact form. This is the fabricated- 
anode method developed by the British 
Electrolytic Condenser Co. Here the 
anode is formed by depositing pure 
aluminum on a gauze base. Since the 
surface of the anode is thus greatly 
increased, capacitors made in this way 
have up to 12 times the capacitance of 
electrolytics of the same size made by 
ordinary methods. 



MAXIMUM 

PERFORMANCE 


Russian TV 

The Russians seem to be going ahead 
with television in a big way, though 
how they can ever hope to cover that 
gigantic and, on the whole, rather 
sparsely populated country with a TV 
network is rather hard to see. For all 
that, they are mass-producing a tele¬ 
visor model known as the Moskvitch. 
So far as one can discover, two TV 
transmitters are operating, one at 
Leningrad and another at Moscow. Two 
others are being constructed at Sverd¬ 
lovsk and Kiev. The system in use is 
441-line, with 25 frames interlaced. 
Development of a system of very much 
higher definition is said to be going 
forward. The Moskvitch televiser seems 
to be a neat and compact little set, 
with a minimum number of tubes and 
only two tuning controls, a notable 
simplification. Further details are not 
available. | 


LEGISLATORS USE PA 



Dr. Armando Godina Subirals, Vice-Presi¬ 
dent of the Cuban Senate, wears lapel micro¬ 
phone connected to a PA amplifier. A special 
speaker in center of Senate chamber makes 
voices clearly oudible to oil the senators. 


Tim L.-insinc SiRnaturc 
Spc.nkcrs will provide an 
almost imhclicvahle real* 
ism. The experience gained 
through a quarter of a 
century of le.adcrship in 
the sound reproduction 
field has gone into their 
development and design. 
For maximum dynamic 
range atid frequency rc. 
spouse compare Jim Lan¬ 
sing Signature Speakers 
before you buy. 



MODEL D.I30 



Designed especially for 
music systems and 
public address use. 
Tins except ion .ally high 
efficiency. Recom¬ 
mended for operation 
and frcfiuencics from 
60 to 6500 C.r.S. with 
a maximum usable 
range of 40 to 15000 
CP.S. 


MODEL D*l002 
TWO WAY SYSTEM 



l)esigne<I especially for 
1 .M Monitoring ami high 
ijualit\ homi so.ml re- 
pri.luctiiiii ll'UiMd iji a 
lieautiful console tv pc cab* 
iiut. 

Write for Dcucriptive ratiiloS 
c«ni(ainiiik ■imploie speeifira 
' li.ns. 

SEE YOUR JOBBER OR 
SEND DIRECT 


JUNE. 1949 
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Kox 


★★★★★★★★★★★★★★★★★★★★★★★★★★★ 


;AT LAST! ALOW COST 

POWER UNIT 



“A” Eliminator Kit #KC i 

'1950J 


IffcfHdIng plcforlat and 
schemofic dfofroms OMLY 


These kits fulAII the long.standing need of every 
serviceman and technician. They are designed lo 
operate from a ilS V.A.C. 50 60 cycle source, and 
dtliver 6 V.DX. welhflitered from three to eight 
amperes, with a peak rating of ten amperes. The 
A.C. rippto percentage is held to remarkably low 
values. 

This unit charges a standard auto battery in one 
day!! 

• Do away with bulky batteries! 

• Do away with eorroding tumes! 

• Simplify your service operalion! 

Order #Ws fine klf fdr your bench todaylf 

.Vo (’ O Pfrrtur. Ordrrt r^r^irrrf vithout auffirient 

alltiu-finre fur PO$ta0€ icill be ehippeil ria Hfultr’iu 
tijrprfHt collect. 

ShipPinp wt., Ig Ibt. 

OPAD-GREEN COMPANY 

71 Warren Sf. New York 7. N. T. 

Phone: BEekman 3‘7385'6 




MAKES AUTO RADIO REPAIR 
TWICE AS EASY! 

Here^preparrd by an auto radio ex¬ 
pert of 20 years standiiig—is every¬ 
thing you need to know to Install, 
service and repair all types of auto 
radios faster easi r more )irofit- 
ably. Covering every type ol auto 
radio from the mid-1930'.s. thus com¬ 
pact book gives you complete installa¬ 
tion. troubleshooting and repair pro¬ 
cedures plus tips on how to set up 
shop and get business. 



SERVICING THE MODERN 
CAR RADIO 


by A. L. Hurlbut 

i/itl h''tifwn, 7«2 ruipcY. >>.» Ulua. nnd over 

.’>«« Citr fiulio 

You'll really know how to repair auto radios profitably 
after reading this great book! From basic theory 
through .step-by-step servicing methods, every detail of 
the work Is explain d In a wav vou can easily under¬ 
stand Differences between car and ordinary radios; an¬ 
tennas: antenna Input circuits; power supply; circuit 
lentitres; automotive el'ctrical systems: installations; 
loud-speakers; int''rference: vibrator maintenance: 
alignment, push-button tuning and other related sub¬ 
jects are covered completely 

OVER 500 CIRCUIT DIAGRAMS 


Of particular Importance. SERVICING THE MODERN 
CAR RADIO contains over 50O circuit diagrams giving 
circuit ('etaiLs of .sp'cinc car radio types you are most 
likely lo be called upon to repair. This feature alone 
can save you maiiv times the cost of the book. Use 
CO- nnu for free •^a’^'lnation 


10 DAYS’ TRIAL 


: Dept. RE-69. MURRAY IIII.L BOOKS. INC*, I 

. 232 Madison Ave.. New York 16. N. Y. ! 

I Send me Hiirlbufs SERVICING THE MODERN | 
I CAR RADIO for 10 davs' examination on approval, i 
, In 10 days. I will send $7.50 (outside U. S.. $8.00). | 
: plus a few' cents postage or return book postpaid. , 
* (Postage paid on cash orders: same return priv- \ 
I liege. Book sent on approval in U.S. only.) * 

I Name. I 

I Address. i 

I City. Zone. State. j 

I Occupation. I 

I._J 


Q uesfton Box inquiries are answered by mail. Those of general 
interest are printed on this page. A fee of $1.00 is charged for 
questions requiring no research or schematics. Write for es/i- 
mates on questions requiring research or schematics. Be sure to give full 
specifications and details* Due to nominal fees charged for this work, 
it must be handled as a part-time proposition. Therefore rapid service is 
impossible. Six to eight weeks is required to draw up answers involving 
large drawings or research. 


MARINE-BAND TUNER 

*|f Please prepare a circuit of a tuner 
for the marine band to 2750 kc). 

I do not want a superheterodyne cir¬ 
cuit, Will a regenerative detector with 
two stages of r,f, amplification prove 
satisfactory? — Philadelphia^ Pa. 


The heaters may be supplied from a 6- 
volt storage battery or a number of No. 
6 dry cells in series-parallel. The B- 
supply can be reduced to around 135 
volts for battery operation. Disconnect 
the bottom end of LI from ground if a 
doublet antenna is used. 


A. A regenerative detector with two 
r.f. stages should work nicely. The r.f. 
stages prevent the oscillator from radi¬ 
ating, eliminate dead spots in the an¬ 
tenna, and increa.<e the selectivity. 

Standard two-winding plug-in coils 
can be used in the grid circuits of the 
r.f. stages and three-winding coils in 
the detector circuit. The GSF5 can be 
coupled to a power amplifier, or a pair 
of high-impedance phones can be con¬ 
nected between the output terminals 
and ground. 

The 140-/i/if handset capacitors may 
be small jiadders mounted in the top of 
the coil forms. The 35-/t/if capacitors 
are ganged and should be coupled to a 
good vernier dial mechanism. 

The coils are to be wound on l*4-inch 


^ LOW-POWERED MODULATOR 

/ I have a small transmitter that pp- 
erates with a }>ower input of slightly 
less than 1 watt. Please draw a circuit 



of a suitable modulator using IVz-volt 
tubes and a 90-volt B-battery. — F.M.S., 
Mors Hill, Me. 



forms. L2, L4, and LG consist of 37 
turns of No. 24 enamel. LL L3, and L5 
consist of 20 turns of No. 32 d.s.c. in¬ 
terwound with L2, L4, and LG, respec¬ 
tively. L7 is a 12-turn winding of No. 
32 d.s.c. spaced ^» inch from the ground 
end of LG. 

Experiment with the value of the 
grid leak and the spacing between LG 
and L7 to get the smoothest regenera¬ 
tion control over the tuning range. It 
may be neces.'iary to shield the individ¬ 
ual coils and use a shield between the 
sections of the bandspread capacitors. 

This set can be operated from bat¬ 
teries for emergency or portable work. 


A* This class-B modulator delivers 
about G75 milliwatts with a DO-volt 
plate supply. A zero-bias twin-triode 
was selected to avoid using fixed bias 
on the output stage. The speech ampli¬ 
fier uses fixed bias obtained from the 
microphone battery. A universal modu¬ 
lation transformer should be used so 
the modulator and power amplifier can 
be matched under varying load condi¬ 
tions. The driver transformer should 
match the plate of a 30, 1H4, or 1G4 to 
push-pull class B grid.s. The ratio of 
primary to one-half secondary should 
be about 2.4 to 1. 
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MOIIEY BACK fiCARANTEE ““We believe units offered for sale by mail order should be sold ! 
only on a "Money-Back-lf-Not-Satisfied" basis. We carefully check the design, calibration and value ■ 
of all items advertised by us and unhesitatingly offer all merchandise subject to a return for credit or ; 

refund. You, the customer, are the sole judge as to value of the Item or items you have purchased. j 

__ _ _ -___ 


THe NEW MODEL 247 


TUBE TESTER 



Miidel 247 Climes ccimplole with new 
spee<l-n’a<l chart. Cumes housed in hand¬ 
some hand-niblK'd oak cabinet sloped for 
l*t‘nch us<*. A slit»-on port¬ 
able hinKod cover is indi- 
cated for outside use. Size: 
lO-S" X 8’H" X S-yi". ONLY 



Check octals. loctals. bantam jr. 
peanuts, television miniatures, 
maaic eye. hearing aids, thyva- 
trons. the new type 11.F. mini¬ 
atures. etc. 

Features; 

• A newly d'-slKned element se¬ 
lector switch reduces the pos¬ 
sibility of obsolescence to an 
absolute minimum. 

• When checking Diode. Triode 
and Pentode sections of multi- 
puri^ose tubes, sections can be 
tested individually. A special 
isolating circuit allows each 
section to be tested as if It 
were in a separate envelope. 

• The Model 247 provides a su¬ 
per-sensitive method of check¬ 
ing (or shorts and leakages up 
to 5 Megohms between any 
and all of the terminals. 

• One of the most Important 
improvements, we believe, is 
the fact that the 4-positlon 
fast-act ion snap switches are 
all numbered In exact accord¬ 
ance with the standard R.M.A, 
numbering system. Thus. If 
the element terirln<itinR in 
pin No. 7 of a tube is under 
test, button No. 7 is used for 
that test. 


THE NEW MODEL 670 



SUPER 


AAETER 


SUPER METER. A Combination 
VOLT • OHM - MILLIAMMETER 
plus CAPACITY REACTANCE. 
INDUCTANCE and DECIBEL 
MEA.su REM ENTS. 


D.C. VOLTS: 0 to 7.5/15/7r»/150/750/ 
l.%oii/7.MiO. A.C. VOLTS; 0 to 15/SiJ/ 
l.'iu ;iiMi 1.500 3000 VolU. OUTPUT 
VOLTS: 0 tu 15/3fl/l:i0/3fl0, l.'iOii. 3000. 
D.C. CURRENT: 0 tu I..'. T.5 T.'.ii ma.: 
0 tu I .5 .\inps. RESISTANCE; 0 to .*hIii/ 
liiu.iioo ohtiia. 0 to III .Mexnhiiis. CA¬ 
PACITY: (Mil to .J .Mfd.. .1 ti) 4 .Mtd. 
H^uHlity (eat for elecirobtlca. i REACT¬ 
ANCE: TOO to 27.Otto Ohma: !:t.Otio Ohms 
III :t Megniinis 

INDUCTANCE: 1 7.*l to 70 Henries: 35 
to x.(mo Henries. 

DECIBELS; to to 4-18. 4-10 1o 4-38. 
+ 30 to +58. 


The madel 670 comes housed in a ruQoed. 
crackle-finished steel cab¬ 
inet complete with test 
leads and operating in. 
street ions. Sire S'/*" x 
7'A' X 3". 


‘28!j 


The Moaet S-35 — a POWERFUL 

REFLEX PROJECTOR 

COMPLEte WITH WESTERN ELECTRIC 

BUILT-IN DRIVER UNIT 

CONSERVATIVELY RATED AT 35 WATTS — WILL EASILY 
HANDLE UP TO 55 WATTS WITHOUT BLASTING 
lleav.v gauxe alumiruim in tlie main inmipi't s-rtiitu rotniileteiv eliminates hlast- 
Iru: Mild tdariiiK. Neu plastic diatiiiiaxin i)vi'ri-iitni‘> the resiinHiit |teMk> itf the 
old t>pe; also It i- Mt'soliiiely iiiitieitinus in .llllm^plle^i^ ihanxe. whereas the 

Id typr was suhjei-t altim^hliet le I'ui- 
I'uinplete iiuii iini-(i.idlli<tiiali.v 
I'lmaiiti-eil lur one year. 

Pn*c’fication$ 

POWER (CONSERVATIVE! » 33 
WATTS: AIR COLUMN—3Va FT.: 
DISPERSION—80 : POWER (PEAK) 
—f5 WATTS: bell DIAMETER— 
—15*’: IMPEDANCE^S ohms: FRE¬ 
QUENCY RANGE—130 to 5000 
C.P.S. PROJECTION '4 mile: 
FINISH — Attractive 
two tone crystalline. 

The Model $-35 Comes 
Complete with Built-in 
Driver Unit. ONLY 





This model also avail- 


SEE and HEAR the 
Signal with the 
new CA^12 

SIGNAL TRACER 

F'KATCUhS: 

• Comparative intensity 
of the sifcnal is read 
directly on the moter-^ 
Quality of the signal is 
heard in the speaker. 

• Simple to operate. Only 
one connectini? cable— 
No tuninff controls. 

• Hiirhly scn 8 itive-|-U 8 e 8 
an improved vacuum-!uhe voltmeter circuit. 


able in Kit Form. All 
parts assembled ready 
fur wir in k. Order 
Model CA-12 Kit. Only 

$2195 


' Tube and resistor capacity network are 
built into the det€>ctor probe. 

» Built-in high gain amplifier — Allnico V 
speaker. 

' Completely portable—Weighs 8 pounds — 
measures x Bf/j” x 9" 


Complete with self contained 
batteries and instructions 


$ 299 $ 


The Mew Model 770 — An Accurate Pochet-She 


VOLT-OHM MILLIAMMETER 



(Sensitivity: 1000 ohms per volt) 
Features: 

Compact-measures x x 2 */ 4 *^- 

Uses latest design 2% accurate 1 Mil. 
D’Arsonval type meter. Same zero ad¬ 
justment holds for both resistance ranges. 
It is not necessary to readjust when 
switching from one resistance range to 
another. This is an important time-sav¬ 
ing feature never before included in a 
V.O.M. in this price range. Housed in 
round-cornered, molded case. Beautiful 
black etched panel. Depr^sed letters 
filled with permanent white, insures long¬ 
life even with constant use. 

SpeciOcatiflnt: 6 A.C. VOLTAGE RANGES: 
0 1.5/30/1.51)^300. 1.51)0volts. 

6 D.C. VOLTAGE RANGES: 0-7V4/15/75/ 
l*i0 7.5(1/l.'ilMi volis. 

4 DC. CURRENT RANGES: 0-m/l5/1.5fl 
Ma. P-1 *v .'mns. 

2 RESISTANCE RANGES: 0 500 Ohms. 0-1 
.Moxiihni. 

The Model 770 comes complete 
with self-contained batteries, 
test leads and ali operatInB 
instruetions. 


MS?.? 


The Moaet S8 — A COMBINATION 

SIGNAL GENERATOR 


AND 

SIGNAL TRACER 



Signal Generator Specifications: 
♦Frequency Range: 150 Kilo¬ 
cycles to 50 Megacycles. ♦The 
R.F\ Signal Frequency is kept 
completely constant at all out¬ 
put levels. ♦Modulation is ae- 
complishe<l by Grid-blocking ac¬ 
tion which is equally effective 
for alignment of ampHtuile ami 
frequenev modulation as well as 
for television receivers. ♦R.F. ob- 
lainahle separately or modu¬ 
lated by the Audio Frequency. 
Signal Tracer Specifications: 

I SOS tlie nevi Sylvania 1X34 Oer- 
(nanliim rrysial lilofle wblcli ffini- 
hlnrd with a resistanre-capacity net 
uiirk i>r<tviile^ a fre- 
nnrnry ranee of 
cycles to 50 .Meeacycles 

test leads «nd operatino ^OnET 


20% DEPOSIT REOUIRED ON ALL C.O.D. ORDERS 


GENERAL ELECTRONIC DISTRIBUTING CO. rTS 


I U N E. 1949 




















ItailiO’Electronic Circuits 


2-METER MOBILE RIG 

A prize-winner at a recent Long 
Beach Associated Radio Amateur meet¬ 
ing, this 2-meter mobile transmitter 
was designed and constructed by D. E. 
St. John, W6BKC. It was described in 
Radiogram, a monthly publication of 
Scott Radio Supply, Long Beach, Cal¬ 
ifornia. 

Its power drain is 100 ma at 300 volts 
and 1,6 amperes at 6 volts d.c. One sec¬ 
tion of the GJ6 is a crystal oscillator 
and tripler, and the other section is a 
straight tripler. This tube is followed 
by a 6C4 doubler driving a 6C4 neu¬ 
tralized amplifier on 2 meters. The 
amplifier is Heising-modulated by a 
6AQ5 working from a carbon micro¬ 
phone. 

The amplifier is tuned by a butterfly- 
type capacitor having a capacitance of 
1,7-3,3 p|if per ,section. This may be a 
Johnson type 160-203 or equivalent. 
The amplifier is neutralized by a small 
trimmer modified so its maximum capa¬ 
citance is about 2/A/if, A suitable neu¬ 
tralizing capacitor can be made from a 
2-inch piece of 300-ohm ribbon. Small 
pieces are clipped off until the stage is 
neutralized. 

The transmitter is designed to be 
placed in the trunk compartment and 
operated by remote control fiom the 
front of the car. The meter switch, SI, 
S2, and the microphone jack are on the 
chassis for use while tuning the rig. 
Connections for power and remote- 
control leads are made to a terminal 
strip or socket on the chassis. 

The radio-frequency chokes are 1- 
megohm resistors wound solid with No. 
32 d.s.c. wire, RFCl is wound on a 1- 
watt resistor, and RFC2 and RFC’3 are 
on '/^-watt resistors. LI has 22 turns, 
Vg inch in diameter and I Vi inches long, 
tapped at 5 turns. L2 has 6 turns 
inch in diameter, inch long. L3 has 
3 turns, Vn; inch in diameter and spaced 
to % inch, L4 is a 10-turn, center-tapped 
winding, inch in diameter and % 
inches long, L5 is a 2-turn winding 
around the center of L4. No, 18 wire is 
used for LI, L2, and L4; No. 14 for L3 
and No. 22 for L5, 


DUAL VOLTAGE POWER SUPPLY 


On numerous occasions, a high-volt¬ 
age power supply is needed in the shack 
or on the workbench at a time when no 
suitable high-voltage power transformer 
is available. If two replacement power 
transformers of the same type are on 
hand, these may be connected, as ex¬ 
plained in G-E Ham AVtcs, to supply 
approximately twice the voltage of one. 

Two 676-volt, center-tapped, 200-ma 


In most circuits of this type, the high- 
voltage output is twice that of the low- 
voltage supply. In this case, choke input 
was used on the high-voltage supply to 
reduce the output to the 500 volts 
needed by the designer. The output can 
be raised to approximately 600 volts by 
using capacitor input to the filter 
rather than choke input as shown, 

A common bleeder resistor is used for 


6,3V/I0a 



power transformers are connected with 
their primaries in parallel and the high- 
voltage secondaries in series-aiding, A 
5R4-GY is connected so that the total 
high voltage is fed to its plates, and a 
5U4-G has its plates connected to the 
center taps on the high-voltage wind¬ 
ings. The 5R4-GY filament is supplied 
by the 5-volt winding on one trans¬ 
former, and the 5U4-G is heated by the 
5-volt winding on the other. The 6,3- 
volt filament windings are paralleled, 
and one side terminated at a pin on 
the output plug. 


the high- and low-voltage supplies. The 
300-voIt tap should be made precisely 
at 30,000 ohms to prevent overloading 
the resistor. It may be advantageous to 
use separate bleeders on each supply 
because a single resistor may be over¬ 
loaded under some conditions. 

The B-supplies are controlled by a 
d.p.d.t., 117-volt relay with the nor¬ 
mally open contacts in scries to in¬ 
crease the distance between contacts in 
the open position, A maximum of 200 
ma can be drawn from either supply 
when used alone or together. 


A NOVEL SWEEP GENERATOR 


Sweep generators in most oscillo¬ 
scopes have comparatively low output 
which must be fed through the hori¬ 
zontal amplifiers to obtain adequate de¬ 
flection on the C-R tube. This high- 
power sweep generator, described in 


Broadcast E)igiueer*s Journal, was de¬ 
signed to drive the plates of a C-R tube 
without going through an amplifier. 

The circuit is shown. If the capacitor 
C is shorted, the current through the 
plate and cathode circuits of the 6P5 



6J6 6C4 6AQ5 . . 

■|ii .fi) .fii .ft “ 


6.3V0C/I.5A 


>1 6JV0C 


-a 


RELAY 


—*4 PL SW 
CND 
-a a MIKE 
_n7/300VOC 
1100 MA 


72.9MC 


6C4 


145.8MC 


Bill of Moterlals 

ResUtors: I—1 meaohm, I—75,000 1—51,000, I— 

24,000, 1—3,300, 2—200 ohmi V 2 wott; I—I megohm, 
1—100 000, 1—300, 1—200 ohmi I watf I—10.000, I— 
4,300 ohms 2 watts. 

Capoeitort; 5—500, 2—150 I— 25 - 99 ! 600-voft mica: 
I—1.7-3.3 (Johnson 160-203 or eqoivaUnt), 1—6. 1—20. 

I—30 nnf variable; 1-3-30 99 ! trimmer; 2—lO-nf 
50-volt electrolirtic; I—.Ol-nf 400.vo1t paper. 


for 2-Meter Rig 

Miscelloneous; 2—s.p.s.t., I—s.p.d.t. toggle switch; 
l-^-wott universal output transformer; I—carbon 
microphone.to-grid input transformer; 2—Co-axial 
connectors, male and female; 4—miniature sockets* 
I—ontenna relay, sp.d.t. with 6-volt d.c. coil: 2— 
open-circuit phone jacks; 2—6C4, I—6J6 tube; I— 
6AQ5; l-^arbon microphone, single-button type; 
necessary hardware. 


6C4. 


CO-AX connectors 


6AQ5 

4W PP OUT TRANS 


CARBON MIKE TO 

MIKE 




O'lMA METER JACK 
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will be approximately 1 ma—limited by 
the values of R1 and R2. The voltage 
drop in the cathode circuit will be about 
25 volts with .‘150 volts on the plate. 
The 884 will not operate because its 
plate and cathode are at the same po¬ 
tential. 

When the short is removed, C begins 
to charge. Since the grid of the OPS is 
tied to the positive side of C, it will be¬ 
come less positive, increasing the plate 
current. When the charge on C equals 
the drop in the cathode circuit, the grid 
and cathode are both 275 volts posi¬ 
tive (zero bias), and the current is 
stabilized at 11 ma. 



The 884 plate and 6P5 grid are di¬ 
rectly connected; therefore, the voltage j 
is the same on both. The bias on the 
grid of the 884 can be adjusted so the 
tube fires at a plate voltage determinet! 
by the amount of bias. For a linear 
.sweep, the bias should be such that the 
884 fires at slightly under 275 plate 
volts. 

Assuming an extinction voltage of 
15 volts for the 884 and a 275-volt i 
maximum across R1-R2, C can be 
charged to any value between 15 and 
slightly less than 275 volts by adjust¬ 
ing the 884 bias. When R3 is a 1^- 
megohm variable resistor and C is a 
three-section, 420-puf variable capaci- | 
tor with its sections in parallel, the 
sweep range is varialde from about 60 
cycles to 100 kc. C and R3 can be 
ganged on the same shaft for ease of 
control. ' 

The frequency range and amplitude 
are affected by the settings of R2 and 
the bias control; therefore, these may 
be fitted with lock or screwdriver 
shafts so they cannot be disturbed after i 
they are adjusted to give the best | 
linearity at the ends of the sweep. R4 
is selected to limit the 884 plate current 
to a safe level. Increasing its value in¬ 
creases the flyback or retrace time. R1 | 
controls the sweep width. 

Be sure to use husky, noninductive 
potentiometers for Rl. R2. and R3. Use 
a clean, high-quality capacitor for C | 
so its power factor w 11 be satisfactorily 
high. I 

SOLDERING PASTE HOLDER | 

Test leads, tools, and components are 
often smeared with soldering paste 
from an open container on the work 
bench. To prevent this from happening, 
fasten a needle cup with spring cover 
to the bench and put the soldering paste 
in it. The lid stays closed and protects 
both paste and tool.s ,—Harry Ashby 


United Cuts Prices!!! 


CATHODE RAY TUBES 


.3(1*1—(Allmtr. 


,5 FI *7—New 

$1.69 

scale) . . . 

.98c 

,5«;n—.New 

$5.95 

5111*1 New 

5lll’4—New 

$1.79 

$2.95 

yi.1'7—New 

$4.95 

RECEIVING 

AND 

SPECIAL TYPES 


1T4 

. 69c 

12Sa: 

..59c 

.51'Hi 

. .59* 

12SF.5 

39c 

6Al'7 .. 

69c 

I2S1I7 . 

49c 

6116. 

39c 

li.'i.U 

...59c 

6S.I7. 

59C 

12SI.7 

49c 

iiS117 

39c 

12,'{N7 

59c 

6SL7 .. . 

. 39c 

iDi: . 

. 69c 

7K7 . 

69c 

Kl 1 18 

49c 

7F7. 

59c 

U.iK . . 

69c 

12A6 .. . 

25c 

lolUl 

. 65C 

12J.5. 

. .49c 

\ 1115(1 

.75c 

12r8 

59c 

S52 

$2.75 

1625 


3 Mr $1.00 


POWER TRANSFORMERS. .<t,indard M»kv< 

2 Fil. 

w hidings-- .5 V. aiiil 

1 6.3 \. 

•Ml I'rimarics 115 

V. 6.1 


711(1 V.cT. at Til .Ma. I'lu.fj .Mountiiic- Si.95 

T(M> V ( T :t< 101 .M.I I hi.h .MniuKltii; S2.35. 

rr.ii V i 'l" at 111! .Ma. I lii.li an.l l oiiKlit .Mtu. -S2,95. 

7.',II V <’T. at l.',o .Ma. Kliish I'lirtixht .\lr«.—$3.65. 

T.'MI \ .r r. at JIJK Ma I' lii.li anil I'urtKlil .MIk.—$4.95. 

T.'ii) V.CT. at l.’oi .M.I. l iiufi.iil i«» r.,i Cyt-. lir, ti» 

Jlo V. rntiiar.t $6.95. 

• OUNCERS- .li'ITer.tiii r 7 ::*,l",i )2 1‘rliii: ohms 

l*.r . Si-c: L'.'io Oliiii:, Z- 89c. 

\V Iv = W’JUtVJtCJ i TatMo-il .'‘it. Ilfriii.itirallv >eali‘il. 
Crliu; ?*IMI lH>nis O.C.. .<i-t: U’l ari<l l-.'> Ohms 1) C.— 
95c. 

• FILTER CHOKES (llx’ii F'raine. 

t I.'* ll. l:!.", .Ma. Uoo ohm.. h.C. l.'VohV, liis 98c. 

M. r,ti Ma. 2(111 (Mini. O.T. I'.hOV Itu $1.29. 
(■ 2 :{ :i.« 11. IHU .Ma. 12.', ohm< h.f l.'iUOV lti>. 

$1.29. 

A h 1 (’huki—12 II ihi .Ma.~45c. 

THORDARSON SPECIALS 
ISOLATION rT.45928. 1‘rlih: Uo. ir. ami 120 V. 
St‘c: 250 V.( T. and V. li A. ShhK. Wl.—.'i U»s.— 
$3.49. 

STEP-DOWN rT.485IO. rriin; ll.V 230 V S.-r: ih». 
67 and 7.5 V. a I . .Ninix. \Vl. 7'-j lyi,. $1.49. 

POWER arT-40605G (C.M.T.). 1 ‘rim; 220 V. 60 
C.VI-. .'tec. 3l: V. 2 A.. Scr. =2 .5 V, 3 A.. r3: 

V. nr 6.3 V.CT. at 5 A.. See. si. 6.3 V t'T at 1 
A.. .Sit 7.',o V.CT. at 120 .Ma. «ith Ilian tah U>i» 
V. ftoiii CT. 110 Wall.. Shio:. Wi. 12 U,^. .Ni*w lo 
oa.si‘ $3.95. 

• A REAL buy!! 10 assorted Pi>wt‘r Trarmfoniicrs. 
Adiihta. and Chnkcs. An.v noc may he wnrfli lln» hU 
price! (h-er 4.5 Lba. for only $3.95! MON T .MISS IT! 

• CONDENSERS Comilar llranda. Fresh Stiwks. .New! 

• PAPER TUBULAR .11003 .Mid. lo 1.0 .Mfd. 200 to 
600 V l»,C. .50 assorlc«l. only $1.39, 

• OIL FILLED PAPER TUBULAR 

.(M»2 .Mfd. t« 1.0 Mfii. loo V. to 1000 V.M.i'. .'lO as¬ 
sorted. only $2.29. 

.1 Mfd. 12.50 V.ll.C. Phenolic Shell. Screw TerinInnM. 
4 for 95e. 

• DISTRIBUTOR AND GENERATOR FILTERS- 

Varinus types and sizes. .\«l nil tilled. 50 .-issorte«l. 
only $1.95. 

• BATHTUBS—(»il filled paper. From 0 ] .Mfd. to 2.0 
Mfd. .50 V. to 1200 V.D.r. All new. .50 assorted, 
iMily $2.35. 

• MICAS. Iti'celvIriK t.vpr<. Knhy and Sliver l.'nl V. in 
loiiO V.n.r. 37 .Mmf. to .1 Mtd. .50 a'isoricd $1.45. 

• MICAS, Transmittlnjt. .016)02 .Mid. to 01 .Mfil. 600 
V to 3000 V.l) ('W. It) assorted $1.29. 

• TRIMMERS—.Mica. Ceraniic and Flietiolir. SiHKlvs. 
Doutdes. Triples alid (|(iads. lo asa<trted — 95e. 

• FILTERS, ROUND CAN TYPES. 

.1 .Mfd. 2000 V D.r. 3 for $1.00. 

.1 .Mfd. :i00o V.l» (• 3 lor $1.45. 

.2.5 .Mid. 3000 V.M.C. 3 for $1.98. 

2.0 Mfd 600 V.M.C. .3 for $1.00. 

3 Mfd. 330 V A.i*. 3 for $1.45. 

.500 .Mfd. 1.5 V M.C. 3 tor $1.00. 

«oi) .Mtd. r,o V.M.C 4 protiK olTsel. 2 for $1.39. 

500 Mhl. 2(MI V D.M. Karh $1.19. 

25 + 2.5 Mfd 400 V. M.C, Octal .MtK. 2 for $1.19. 

• FLAT CAN TYPES. .5 Mid. toni) V.D.i'. 3 for $1.00. 
.5 + .5 .Mfil. lir, V.A.f. 3 tor $1.29. 

1.0 .Mfd looi) V.M.i* .<peci.il » for 98e, 

2.0 Mtd. lOM V !).(• Spe( i:il I for 98c. 

2.0 Mt.l. 600 V.MC Spruill 1 tor $1.25. 

1 ll .Mfd, 600 V.1»r. 2 for $1.29. 
ri.o .Mfd. 2000 V.D.r. Farh $1.79. 

3 0 .Mfd. 2500 V.D.r. Kadi $2.49. 

.5.0 .MM. 2000 V D.r. Karh $3.10. 

3 0 3,1 Mtd 2500 \ D.r l arli $4.95. 

10 ^ M) .Mfd 1500 V Dr Karh $2.69. 

0 .Mfd 2500 V D.('. Kadi $6.50. 

2 0 Mfd. .5mm V D.r Kaih $6.95. 

• CARTRIDGE AND UPRIGHT TYPES, 
s.o .MM. 1.511 V.D.r I for 95e. 

lo .Mfd. 1.50 V.D.r. 1 for 95e. 
lo lo Mid. 150 V.h (' 3 for $1.00. 

DIM + 2.0 MM 1.50 V D.r. 2 fnr 9fle. 

20 + 20 .Mfd. 150 V D.r. 2 for $1.29. 

40 .Mtd. 4.50 V.lj.(’ 2 tor 95e. 

40 .MM. 25 V.l) r 7 for $1.00. 

50 .Mfd. 1.50 V.D.r. 3 for $1.00. 

10 + D) .Mfd. 150 V D.V. 2 tor 95c. 

60 .Mfd .301) \M).«' 31) Mfd. 200 V.D.( . 4- lO 

Mfd. 2.50 V.D.r. Karh 85e. 

2011 Mfd. 40 V D.(V 2 for $1.35, 
loot) .Mfd. H V D.r. 3 for $1.15. 

3000 MM. S V.!).(’. 3 for $1.59, 


F T. T.Mu'S. .511 Mfd. 1,5 m V.D.r. 2 for 95c. 

10 .Mtd 150 V.Dd'. + 20 .Mtd. 2-5 V.D.r, 3 for $1.55. 
40 .Mid. 1.50 V.D.r. -)- 2U0 .Mid. 10 V.D.I . 3 for 

$1.69. 

Ill .MM. 35(1 V.D.r. + 111 .MM. 3110 V.D.r. -c 20 

.Mfd 25 V D.r. 2 lor $1.19. 

211 .Mid. DIO V.D.r. + JU .MM. 3.5n V D.r + 20 

MM. 25 V.D.r. 2 for $f.39. 

4o .Mfil. 300 V.D.t . + 1,5 MM. 300 V.D.C. + 20 

.Mfd. 2.5 V.D.t'. 2 lor $1.39. 
lOlMl .Mfd. li V.D.r. I fur $1.15. 

.'{ooil Mfd 3 V D.r 6 tur $1.00. 

• CERAMICONS- l.H .Miof. to loOi) Mmf. at variiiiis 
MdUKt- aiiil tempi-ralure ralliiKs. All oeu'. .50 as.'l. 
$1.45. 

• PRECISION GANG ANO OIAL ASSEMBLY A. 

U^ed in lir 223 Ttiihi.niitier. 3 mtIIuO!.. 17.5 .Mmf.. 
201) .Mmf. and 2.5ii Mtni. lliuh r.iiiu diiini dial. .No 
liaeklaoli. Ilea\y run.l im-tloii. Meal fur .<iKrial (h-nera- 
lurK. or Fifiiiieiii-.\ mea-.iiiiiiK ahharatiis wliele hiKli 
'.lahilil.v L. leqUtn-d. .New—$5.95. 

• SX28A TUNING CONDENSER ASSEMBLY 

7 -oeefIons, reratiih- in.<>iiiatlun. Kxart n-hl.i<'i-nu-n(. 
New. (inly a lew left! (Set yours .\uw ! Kaih $4.95. 

• RELAYS .\i:'r 13 .\iit. rii4iiKeu\er Vacuimi Swifeh. 
S.l-'.D.T r. K. T.M>e CK IS2I. Hold ufT \olUKe 7.5011 
lliii' Ala.\. eontinmul.x curieiit. 2ii .\iiips. It.Ms New — 
95e. 

• POLARIZED RELAY WK S23*.i FM roil 500 
Ohms. Oher.itiiik i-orient 3 O .Mu. Ih leao- al I o Ma. 
Soak I'Urieiit. .0|5 .\nii> rimi|detel\ sliiehh-il loti 
l.ieK udJll^lahte and iii»«-'Sihh> S.IM) T .New $1.75. 

• W.E. TELEGRAPH TYPE s 24 V. Adjiislalde sPriiiK 
len>iiio and i-oi| .p.n'ini:. loll Ohiii> D.r. S.F D.’l*. 
Mounted oil he.nj slair tiase wilh <ast frame. ,\ t>ii- 
ei.ion iiisirometil. .<hpK. Wl. l.li>. Niw—$2.75. 

• ALLEN BRADLEY TYPES. £ X960 24 V.D.I'. 

roil. S I* S T. Ion .\m|i. .<llvir euiilaets. .'Solenoid 
type. .May he used an 6 or 12 V D r. h> l■h.ln»:in>: 
teti.-hin 'hrinii ShPK Wt Kh% New *2 1:' 

rll2.\ 21 V D.r S. r.S.T. .'iiih iloiii 3il Amp. Silver 
I'oinaeD. New 79c. 

• GUARDIAN TYPES. £15 37116—21 V.I>.r, S.F S.T. 

20 .\nil». .'Silver coniai ts. New. 2 fur $1.39. 

33177. 3 r.D.T. 10 Ainh. roiilacls. 21 V.D.I.'. 
New 85c. 

£(5-3llr>l- 2l V.D.r S.r D.T jo Atop. coOliicts. 
Time Delay T.ype U New $1.19. 

• VIBRATORS 12 V.D.r. 60 ('yc. 4 Froiitr. .N'uri- 

Syne. 3 for $1.00. 

21 V.D.r !' 1‘ninK aff.sel. Non-Sync. .New -3 fur 
$1.00. 

• LIP microphones I'arhun Dartridaes only. New. 
6 lor $1.00. 

• HOOKUP WIRE—.Xssiiried sizes and eulors. h'ahrir. 
I*lastic. Ituhfo-r and lllass Insolalioi). Sullil and 
Stranded. .5oi) Ft. a.>soriinen( $2,39. 

• I.F. FILTER CRYSTAL I0!i..5 K r. Mounled In 
l5a|» (ype 1‘heijolle holder. 1* % x *£" wilh Ions. 
New. 3 for $i.45. 

• WAVE GUIDES—.5 ft. loriK with Hantie at ImoIi ends. 
,\p|)rox. 3 r.M. cmnplelel.v siher hlated. Oiilsi.le 
tInUhed in Uallleshih (Iray FlariK^ ends are sealed, 
.New with Flanxe lldwe. $3.39. 

• HARDWARE ASSORTMENT I'onsists of standard 
Nuls. liohs. Wadiers. etc. 3 Khs. for $1.29. 

• SOLDER LUGS—I'upper. liras*. Tinned and Natural. 
.Vssurted types and sizes. 3 l.hs. for $1.29. 

• ALUMINUM RIVETS .Xssortineni of many sizes 
and t.v|)es. 3 l.hs. for $1.29. 

• CARBON RESISTORS % in 2 Wart In assoried 
values. .Mostly insulated moulded type. Ido for $1.95. 

• AMMETER SHUNT lyeere-Nevlllc sS-216()2. .00,5 
ohm. iMiuinled on .\shesiiis Uase with alnniimitn 
monniInK Plate. Derforalrd metal shield lor perstMiiiel 
priOertion and air eiMdlne. I'apahle ut handlim; at 
hast 2(6) .\mps. New $1.39. 

• JEWEL LITES Assortment of ty|»es. colors and 
styles. New I.e<> lliilhs. 6 for $1.06. 

• SPEAKER CONES Kxart replaeernent Mr .feiisen 
t.v|ie r.M 6r 6" speaker. With voice <oil and metal 
enforced SJjider. .New Karh 69c. 

• COMPASS LOOP AND CABLE lletidiv .MN 20K 
.Maiitial tvi>e with 6 fi. eiihle and rornieeturs. .'dipK. 
Wt 't l.hs New $8.95. 

• DYNAMOTORS 15.K .5 I)Vk 3AI13I -12 V.Df at 
6 :• .Mntis. Inimt: 5.5i) V.Dr at S.5 .Ma. DnthtU. 
ShpK. Wt. 11*2 |.h<. New $2.95. 

• PE-94'C. 26 V.Dr. For St'U ."22. I'.-ed. in kikxI 
eumlilioic .'Slipn. Wt. .\pprox. 3u l.hs. $5.95. 

• BC-603 WESTERN ELECTRIC FM RECEIVER 
t'otuplete wilh In lulie.. siH'uker and 12 or 24 V. 
Dvtianiulor. Vurlahle Irenuetie.v ra(ii:e: 2i) .Me. ru 
27.h .Me. 1'overs III Miefer hand v\ilh minor adjust- 
ineno <:<n>«I i-oii.llllon. iSiH-elfy 12 or 21 V i ShhK 
Wl 4u f.h. $11.95. 

• BC-604 WESTERN ELECTRIC FM TRANSMIT* 

TER -.5 Wall, out|on. IIHI', wlilehand pha..e modu- 
lateil. t'oloplete with tllhex. ttieler utid 12 or 24 V. 
Dvioimotor i.'Jpeeitv 12 or 2 1 V ; iIoikI olieratiuK 
i-omliiion .<1110: Wl 75 Khs $17.50. 

• CRYSTAL KIT FOR BC-604 WESTERN ELECTRIC 
FM TRANSMITTER SI) erystaD in metal ealdmt. 
l overs all frehiieneies from 2i) .Me. tu 27 H ^le. in 
11*0 Kr. .leps. ShPit. Wt 7 l.hs. $12.50. 

• ELECTRONICS PACKAGE Mi.re than In Dhs. of 
assorteil electroiiie units and parts $1.29. 

• ijuatitities arc limited'—order now! 1‘rices stihjecf 
to change wilhoiit nnlire. Minliuuni ortler $2.00. 

deiMisIt rerpdred llalaiice (M). D. .Ml orders 
.shipped K.O.Il. rhIcaKO. 


UNITED 

314 S. Hoisted St. 
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• DC VOLTS—6 ranges to 1000 volts! 

• AC VOLTS—5 ranges to tOOO volts! 
• RESISTANCE—6 ranges to 1000 
meg-ohms! 

• CAPACITY —4 ranges (.000025 
mfd to 20 mid) 

• ZERO CENTER POSITION 
• INCLUDES LEADS 

Comoleted Unit.$39.50 

CAPACITY RANGES and ZERO CENTER POSI¬ 
TION ore features not avaHable in compelit<ye 
VTVM kits. 


EMCModel 120 

20,000 

ohms-per-volt 

VOLOMETER 

, $ 22.95 

Ptrlable M (J;l ltlu$trat«d ^0.95 



INt ONLY ?0,000 OHMS FEl-VOLf INSTRUMENT THiT GIVES YOU . 


• 6 D.C. Volt ranges at 20,000 ohms volt 
to 6000 volts 

• 6 A.C. Volt ranges at 10,000 ohms, 
volt to 6000 volts 
• 5 current ranges to 6 amps 
• 4 resistance ranges to 300 megs 
Completed Unit (open face). .$29.95 
Completed Unit (portable)...$34.95 

i ^ 


EMC 


Gives More 
Measurement 
Value per Dollar! 


ELECTRONIC MEASUREMENT CORP. 


423 Broome $t.. Dept. B-5. New York 13, N. Y. 
Write for free Catalog 


EASY TO LEARN CODE 

11 l« fgnj to Iram or IncYraae speed 
uilli an In^lriH'InKratih I'tMly Tracher. 

thr iiulrkeur and tDO*i prac* 
iiial inrihod >rt dt^reloprd. For be- 
,;)iinrrR nr advanrrd sthdrnii. Arall* 
aiih* tniMi lirKmiirr’'^ alphahrt 

tn iyf)lr:il iiK'-haRes un all luhjrcti. 

Sin***!! rariKe lo 40 VVl'M. AlwaTI 
n.nly no UHM. 

ENDORSED BY THOUSANDS! 

The 1 urt.jRrsiph Code Tt-a.-liop 
liUT.illv tal<<'> IM»? iilswe cil an oi>,>r- 
i<t««r-ln»>triictor mikI eitattlr-. anxoiitf tn 
learn aii<l niHAtvr c-n<U‘ wdlioiit fur- 
Iher as^isUiiic®. TIiousamN of surcesnful oncraiors tiava 
■■ar<,uired the code" wllh the IitarrurtOKrarih Svsiem. 
Wttle liKlaV for roiiNnuet i ,i ri 1 .l»l••h.l^e «>lan^. 



IVSTRIICTOGRAPH COMPANY 


4701 Sheridan Rd., Dept. RC, Chicaflo 40. HI. 


H. F. CATHODE-RAY TUBE 

Pofenf No. 2,454 204 
Richard C, Raymond, State College, Pa, 
(assigned to the United States of America) 
Very hisrh fie(|U4’noie.'4 t-aniuit par..'^ tlironyh 
mnst n.'4oill4isC4)pe amlililii r.'^, .'^o it i,'4 neei^ssary Id 
e4»nntot them directly acra-^s the deflertinjr plate9‘. 
ThU limits the amount nf deflection aiul makes 
it dillieiilt tt» observe low-amiditiule waves ha pe.'i. 
T his inventor propttses tu biiihl an amplifier intti 



the esilhode-ray lube. In this way (listrihuted 
eapHritiint'e is held to a minimum and much 
hivluT fretiueneios can he obsorveil. 

.A- sh-<wu in the tisjure, the deflectintr plate 
can also be the iiiiode of tin* amplifier lube. Thi 
resistor in series with the <l(llector is the plate 
l4«ad for the amplifier. 


TIME INTERVAL MEASURE 

Patent No. 2,454,191 
Angus A. Macdonald, Catonsville, Md. 

[Assigned to Westinghouse Elec. Corp.) 

This elreuit indirates vtdiajre as a fimetitm of 
the tinu- interval between two pulses, K1 atul K2. 
T!iev may !»<■ t'x pimtutt ial and s<|Uare. res|H‘eti\ <•I^, 
and b<uh are impressed ticniss the same tube. Th«' 
first is applied to the plate, the second to the 
eotitrol vri4l. 



Normally the tube is at euloflf aud remains there 
until K1 rises ataive its minimum value and is 
applieil simultano«»i)sly with E2, For example, the 
tube eanuot oondiM’t in b. but in e oouduotion 
begins at tlnie tl. At this instant current flows 
throiurh tin* cathode resistor and tin* eapaoitor C 
char;5es. Its voltage eontinues to rise until time 
t2 when pulse Kl returns to minimum and blocks 
tht' tidie. 

If the prill pulse starts earlier or later than tl, 
the iiiitput v4dtaK4‘ will be preater or less, as the 
case may lie. A voltape imlicator, cnlibrati't! in 
terms iif time interval, may be eonnei'teil across 
(‘upU4‘itor ('. 

D.C. AMPLIFIER 

Patent No. 2,455,718 
Barton L, Weller, Richland, Wash. 
(Assigned to the United States of America 
as represented by the U.S. Atomic Energy 
Camm.) 

Random fluctu.'it ion in cathode emission is 
known as eathotle drift. It Is a .serious problem in 
the 4l«*sipn of sensitive amplifiers. The fipure shows 


a sensitive current amplifier usin? an FP-.S4 
electr<tmett‘r tube. A fiSI.T is used to cancel out 
catho<l<*-tlrift interference. 

The anode of the FP-.%4 and its space-charpe 
prill S are coupled to triodis A ;ind H, respectively. 
The total fSI.7 plate current flows throuph C. l)ue 
to m*pative feedbaek in this resistor, the pain of 
triode A is almost rero if the prids of A and U 
vary in the same t>hase. 

When cathode drift takes place in the eli'c- 
trometer tube, its anode and its space-charpe Krid 
are at^ii trd in the -.ame way. Therefore the bias 
on both «!SI.7 Pnds varies in the same direction 
and there is no oiitiuit. If a sipnal appears on the 
FP-54. only its anode is affected. There can be no 
ehaiipt ill triode H in this ca.se. and there is no 
dePeiierati.ui ilue to it. Therefore triode A ampli¬ 
fies tlu" output of till' !• P-,54. This circuit can 
amplify a current as weak as .OilI microampere 
with little interference due to cathode ilrift. 

6SL7 



HEATING CIRCUIT 

Potent No. 2,455,387 

Theodore E Sippel, Valley Stream, N, Y, 
(Assigned to Bell Tel. Labs, Inc,) 

Two thermostats are used in this circuit: one 
interrupts the total current, hut is operated only 
when power is initially turned on ; the other cycles 
coiitiiuiously, Init makes and breaks a w’eak cur¬ 
rent. Therefore both iinit^ have lonp life. 

TerniinaLs *2-:? an* fttr filament supply to the 
thyratron. and 1-2 are for the plate voltape. Roth 
.supplies are taken svithout rectification from the 
ue-eycle line. 

OriTTinally both thernUKitats are closed. W'hi'n the 
power is switeht d on, a.c. flows throuph heatinp 
element R and thermostat A. Since a.c. causes 
more rapid heatinp than ri)uivalent half-wave rec¬ 
tified current, the temperature rises tiuiekly and 
Msm A opens. This puts a.e. on the thyratron 
plate. R is still closed, .so rectified current flows 
throUph S. T, arul R. The latter opens at a pre¬ 
determined temperature, inteiruptinp the circuit 
and eoolinp the thernuwtat, .4t the lower tempera¬ 
ture limit. R closes apaia and the cyele repeats. 



R.F. PRESSING 

Potent No. 2, 449,318 
Earle C, Pitman, Red Bank, N. J. 

and Ervin L. Crandell, Wellesley, Mass, 
(assigned to Compo Shoe Machinery Corp., 
Boston, Mass.) 

When an r.f. healer is used for pref%sinp, 
danper of scorchinp or hurninp is preatly re- 
ilnced. In addition, no time is wastoil heatinp 
the iron itself, anti the heat is appliisl to the 
parment immeiliately. The parment to h< irt>neil 
must he sliphtly damp so that the etectrf>static 
fiehl will penerate h<a1 within it. As the cloth 
dries h>ss he:tt is prutluctd. 

The iroiiinp table has a proiindeil metal layer 
just below its surf are. The h.f. o.scill!iti}r is 
placed within the table behind safely doors. A 
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cable leads power to the iron. Within the base 
of the iron are separate parallel metal elements. 
Alternate elements are connected together and 
to one of the r.f. leads. 



To press a garment, it is placed upon the table 
and the iron is moved about on it. A h.f. Held is 
set up between each element (within the iron) 
and the grounded metal plate within the table 
top. To Prevent a short, the r.f. output must be 
balances! to ground, that is, neither end can be 
grounded. 


PULSE AMPLIFIER 

PaUnf No. 2,459.181 

Milfon W, Rosen and Conrad H. Hoeppner, 
Washington, D.C. 

Pulses are moat conveniently measured by 
direct comparison with a standard pulse on a cath¬ 
ode-ray tube. It is preferable to see both pulses 
at the same time as at o, where two pulses 
appear back to back on opposite sides of the same 
base line. In this case PI takes place at the same 
time as P2 but has less amplitude. Both pulses 
appear at the same time when they are repro¬ 
duced alternately and rapidly. For example. 

they may be passed 

( through separate ampli¬ 
fiers which are alter- 
Pi j P2 nately blocked by a 

g ^ —□ multivibrator. The amp- 

I lifiers and the C-R tub<‘ 

I must be direct-coupled 

fur sharp pulses. 



REVOLUTIONIZES 

TV WIRE STRIPPING! 



Strips 300 ohm lead-in 
safely — quickly — easily. 
A "must" for every TV 
Serviceman's Kiti 





DISTRIBUTORS: Write for distributors' prices and 


circulars. SERVICEMEN: If your distributor does 
not yet have FLEXTRON Wire Stripper, write to: 



Unfortunately, when an amplifier is blocked 
and unbkicked. its plate voltage rises and falls 
abruptly. This d.c. change affects the pattern by 
changing the position of the base lines so that 
the pulses no longer appear back to back. 

To overcome this difficulty, a 6SA7 or similar 
tube is used in circuit 6. Its plate is tapped on 
the power supply at a point lower than the 
suppressor grid so that the plate emits second¬ 
ary electrons. The control-grid bias is set at 
point E. 

The graph c shows the tube characteristic. Due 
to secondary emission, a negative-conductance 
period is followed by one which is positive. With 
the tube unblocked, the control grid bias is set 
to point Eg2, where Ip — 0. Of course, the plate 
current is also zero when thi tube is blocked by 
the multivibrator. 

It is evident (from c) that the plate voltage 
is the same whether the tube is blocked or un¬ 
blocked. Therefore, no change in potential is 
transmitted to the plates of the C-R tube, and 
the base line remains constant. The pulses ap¬ 
pear on either side of this vertical line. Further¬ 
more. the positive-transconductance portion is 
linear for faithful amplification of the pulse sig¬ 
nals. 
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WHERETO BUY IT . . . 


WHOLESALE RADIO 


of Baltimore 

Easy To Assemble! Tech-Master’s 
New 630 TK. 10 ' TELEVISION KIT 


CIRCUIT DESIGN 
OF FAMOUS 630T.S. 


J159 

Complete 
Less picture tube &. cab. 
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GET TOP T.V.- 


.F.M. RECEPTION with 
HI-LO ARRAY “Ranger” 

ANTENNA 
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300 OHM TWIN LEAD 

$ 1 , 95—100 II. SI 2 . 75 —loco ft. 


G. E. HIGH FIDELITY 
1201 P.M. SPEAKER 

For Custom InstoMotion 

Dtluxe 12" Alnico V 14.5 oz. 

8 Ohm VC Imp. 

25 WATTS 

50—13.0(10 Cycles 



$17.70 



HICH 


CHECK THESE LOW PRICES 

Quality Gurieman, Tubular 

VOLTAGE CONDENSERS 



FOR 

TELEVISION 


.0005 

mfd. 

6000 V. 

$ .19 

.COl 

mfd. 

6000 V. 

.19 

.005 

mfd. 

6000 V. 

.23 

.03 

mfd. 

6000 V. 

.35 

.05 

mfd. 

6000 V. 

.39 

.0005 

mfd. 

7500 V. 

.39 

.001 

mfd. 

10.000 V. 

.49 


WRITE DEPT. OR 78 TODAY FOR OUR 
FREE MONTHLY "FYI" BULLETIN 
Phone Mulberry 2134 


IlfHO LE SALE 

n RADIO PARTS CO., Ini. 

^11 Vi. B a H Im V r * 1 tn 

BALTIMORE 1, MD. 


Try This One 

TIE-DOWNS FOR TONE ARMS 

Most service technicians have their 
pet \vay.< of anchorinji: a pickup ai’in 
to a record chanjrer so it will not bounce 
ai’ound and damag’e the neeille or upset 
delicate adjustments while the instru¬ 
ment is beinj? carried to or from the 
service shop. 



SURPLUS! 

DYNAMOTORS & INVERTERS 


My pet method is to punch U-inch 
holes through the opposite sides of a 
tube cm*ton. The carton is placed over 
the pickup and lowered over the centei* 
post of the changer until the post pro¬ 
jects through the carton as shown in 
the photograph. The carton inseit or 
facial tissue can be used to stutf the 
carton where necessary. 

JoLi.Y M. Wilson. 
Little Hock, Ark. 

CABINET REPAIRS 

Small scratches on radio cabinets are 
easily covered with any of the sciatch 
removers on the market, but a ileep 
scratch or dig is a real problem. Com¬ 
mercial scratch removers simply stain 
the flaw, often leaving a very notice¬ 
able scar in the finish. 

An undetectable repair can he made 
with stick shellac in a few minutes and 
without the need of any great skill. 
Select a stick of shellac which matches 
the finish. Hold it an inch or so above 
the scratch and touch it with the tip of 
a hot soldering iron. Melt off enough 
shellac to cover the scratch completely. 
Hold the iron over the repair just close 
enough to make the shellac melt an<l 
run. Be careful not to let the iron 
touch either the shellac or the cabinet, 
nor blister the good finish around the 
repair. 

Allow a few seconds for the shellac 
to harden. With a sharp knife blade 
held parallel to the surface chip off the 
top of the new .shellac until it is nearly 
flush. Dress it down to a smooth fini.'h 
with very fine saiidpapei^ dipped in oil. 
Linseed oil or light machine oil will do. 
It is important to scrape the .shellac 
nearly flush before sanding other¬ 
wise a lump will be left. Too much 
sanding will remove finish adjacent to 
the repair. 

Kits of stick shellac in several colors 
and shades may be purchased from 
most radio parts jobbers. 

William H. Carr, 
Saco, Maine 
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MUSCmCCMAH: 

This k for YOU 


CREI Presents Just the 
Course You Need and 
Want to Safeguard Your 
Future-Eorn More Money 




4 



Practical On-the-Job Training Program for the 
Better Serviceman Who Wants Greater Earn¬ 
ings and Security In This Expanding Field 

T his basic CREI Servicing Course paves the way to 
greater earnings for you. Since 1927 thousands of 
professional radiomen have enrolled for our home study 
courses in Practical Radio Engineering. Now, CREI 
supplies the answer to the need for a Practical Servicing 
Course. You do not have to be, or want to be, an 
engineer to benefit from this course. It is written for 
you —the average good serviceman! It’s not too ele¬ 
mentary for the experienced. It’s not “over the head” 
of those who have limited experience—if they have real 
ambition and natural ability. 

CREI developcfl this course at the request of several 
large Industrial organizations. The urgent need for 
capable, trained servicemen is one of the big problems 
of the industry. Hundreds of thousands of Television 
Receivers will be marketed in 1949. By 19.53—just 


4 years—it is estimated that there will be 12 million TV 
sets in use. With Television comes FM receivers and 
circuits. This new field demands a tremendous increase 
in the number of properly trained television and FM 
technicians to install and service this equipment. 

CREI EQUIPS YOU TO INSTALL AND SERVICE 
ALL TYPES OF TELEVISION AND FM RECEIVERS 


Now ... with the help of 
this new CREI streamlined 
Service course you can move 
ahead to unlimited oppor¬ 
tunities in your chosen field. 
CREI has again taken the 
lead by offering a course so 
entirely new that for the first 
time in our twenty two year 
histor>- we can offer a down- 
to-earth course of training 
for servicemen. In offering 
this course at a popular price, 
CREI is enabling thousamU 


of the “top third” now en¬ 
gaged in service work to 
enter the ultimate profitable 
field of television and FM 
installation and service. 

This can be your big year! 
Don’t waste another day. 
CREI has the answer to your 
future security in this new 
servicing course. Write today 
for complete information. 
The cost is popular. The 
terms are easy. The infor¬ 
mation is free. Write today. 


VETERANS! CREI TRAINING IS G. I. APPROVED 
For most Veterons July 25, T951 is the deodline—Act now! 


Radio Service DivfSfon of 


MAIL 


CAPITOL RADIO 
ENGINEERING INSTITUTE 


TODAY 


CAPITOL RADIO ENGINEERING INSTITUTE 
I 16th A Park Raad, N. W., D«pl. iu«. tO, 0. C. 

Gentlemen : 

Please send me complete details of your new home study course 
in Television and FM Servicing. I am atUching a brief resume 
of my experience, education and Present position. 


An Accredited Technical Institute 

Dept. 156-Aj 6th & Parle Rd., N. W., Wash. 10, D. C. 

Branch Offices: New Yortt (7) 170 Broodwoy • Son Francisco (2) 760 Market St. 


NAME........ 

STREET......... 

CITY ___ _ ZONE STATE 

n 1 AM ENTITLED TO TRAINING UNDER D. I. ItlL 


JUNE, 1949 
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Vifk \ tv. 




SEIKO Honjo. 


Dept. J, 73 West Broadwoy 
New York 7, N. Y. Tel. BEekman 3*649B 


Worlil-Wiilc 
Ktatioii List 

By ELMER R. FULLER 

A t long last, we are back apain 
with a little dope on the 
, shortwave activities. Renieni- 
her our yearly warning; all 
schedules are given in Eastern Stand¬ 
ard Time, even though you may be on 
Daylight Saving Time, Do not be sur- 
pi'ised if you find the given times off an 
hour a.s some stations change their 
schedules to conform to summer time, 
though others do not. It is confusing 
either way, but we will stick to stand¬ 
ard time, like the majority of interna¬ 
tional stations. 

Paris is leported to be using 11.700 
and 0.550 me from 1045 to 2000 and 
from 2100 to 2145 with excellent recep¬ 
tion on the east coast of the United 
States. These seem to be the two best 
frequencies in use at the present time. 
We received a very nice QSL card 
recently from CT083 in Braga, Por¬ 
tugal, with Manuel A. de Mesquita as 
the chief operator. This ham is on 
either ten or twenty fonc, and perhaps 
both. We wish to welcome him as one of 
our new readers, and if any wish to 
write to him, I am sure that he would 
like to hear from other amateurs and 
shortwave listeners. His address is 
Avenue Central, 108, Braga, Portugal. 
We would like to hear from other over¬ 
seas hams and shortwave listeners who 
read our magazine. 

Several requests have been received 
in the past for information concerning 
the Hungarian stations. At the present 
time, no Hungarian shortwave stations 
are operating. Hungary has but six sta¬ 
tions, and they are all operating in the 
standard broadcast band. 

Our only source of information is di¬ 
rectly from the stations, and reports 
from our listeners. From this you can 
see that our listeners* letters are very 
important to this department, and we 
would like to receive more of them. Let 
us know what you arc hearing, and 
what you would like to see in this sec¬ 
tion of the magazine. Our aim is to be 
of service to you. Send the dope to us, 
and we will pass it on to our other read¬ 
ers. Let's be of service to ourselves by 
being of service to each other. 


-req. Station Location and Schedule 


9.590 

9.630 

VU05 

.9.600 

GRY 

9.610 

2RL 

9.610 

2YC8 

9.610 

VLC6 

9.610 

TIPG 

9.620 

CXA6 

9.620 

9.620 

GWO 

9.630 

CKLO 

9.640 

GVZ 

9.670 

TGWA 

9.670 

WNRX 

9.680 

XEQQ 


DELHI, INDIA; 'IjCjii n, iinii* mr, 

'n 

ROME. ITALY: 1 HM) in iriiii; 

lu 

LONDON, ENGLAND: :::i<io tu 1111111 ■ 

l;{r. til I Gild; I.MIII III JL'l,*. 

CAPETOWN. SOUTH AFRICA; 

ii:i«iii ii, iiTiiii: tu 

RIO DE JANEIRO. BRAZIL; l.'Oii 

I . 

SHEPPARTON. AUSTRALIA; llinil 

i.i 11 ir.: i.Mii) til li:r. 

SAN JOSE, COSTA RICA; llTim lo 

MONTEVIDEO. URUGUAY; r.;»ii 

;u ‘JiiMi 

LONDON. ENGLAND: Hno 1 ., 
MOSCOW. U.S-S-R.; oiiio lu lluii 
MONTREAL. CANADA: ini-l fo 

IMIII 

LONDON. ENGLAND : oirio tu nitiO: 

... hU.'i; 161.- tu 17 1' 

GUATEMALA CITY. GUATE. 

MALA: is:{ii tu ii.'tr^ii 
NEW YORK CITY: Uta/.illan licaiii. 

I '<110 to InOO; 2 O 1111 III JIiNi 
MEXICO CITY. MEXICO: IITOII lo 
0iH.> 


OPPORTUNITY AD-LETS 

AiiMTlisfiiuoits in this si'ction nisi a wnril for 

i-iu ti iiiM-il lull. Niiiiii'. aililress and Iniliiils iriii,l lit 
liirliK'nl :it ilu* .iliuvt* rate. i‘H>h < 111 ) 111)1 aniiinpati.t 
.ill I lii-.'ilini jiihiMi i',i‘iTiei)ts unless idai-fd hy iut 
aiirrditnl aihvi( ifIiik ani’Mry. .No adM‘rti>friiciit fiu 
If'S )h.iii l•‘ll vtut-U iii-ifiiinl. Tfii iifin-iit •lisnoint 
-,i\ turnty iit'iifiit lor i\\flv,« is>iii‘<. iMijn 

ihiiaiili* iir inii-h-adiiig iii 1 \crli%iiiii‘iils nui ar<-(>hti-d 
it'i-iDfiii' fur .liint‘. I'tht. iamif. iiiu,i narh 
I-' not la ihun .tinil J4. lUhV 
RYdifl.Electronics. 25 W. Broadway. New York 7. N, Y. 


ill.M’K h.XTr.'ii FmUKIC.N. IMI.MF.STH . 
ari> Hiiok>. t>iiijkli‘t». siihsi-n|)iinns, |iin-ii|><. tdc. ruialoi;. 
H'*' liefiiihledl. I'irfiuiif's. .Hi;:! First A\i-.. New Yoik 

ir X V _ 

H.NKIIAIN III'NTIM;. KAIHh .<KUVH KMKN WItITK. 
se.isal Iiin.il i‘iil.(io): Mi‘il>luv\ lladui Sli|>|>J,\. :HU1 i Truu>l. 
l\.iti,ii> I hy 


.SF.I.M TKH IHUil r or MLN. liKAIH ATKS OF WFI.h 
klluwji tiade NiliuuJ. «li’.,lte flliplu)llivUt in Itadlii I'udd. 
'\||| IliUtl all.MiJitMi*. iJli«illHt>d III l.idiii MTui'lliK. iti'ial- 
l.itjuii. ii‘>i itisiiiiiiu'iit,. iMi'iiil o|ier.i| ii'ii, fit t'uihail 
l'l.iiriilttU l>f|il. Fii'Iitli ‘l'ntnMc.lI .<iiliHjl. |‘iiUiia'<- 

.<tiiit. .\.w Kolfotil .M.i.,s. 


r.\.\i A^TKK. Al.I.MiNK A Itl i.M .M 1 .1.. 4;ii! JjnWFN 
UiiIMiiik. t\ adiilitiiuii .’i. H F K«•Kl^lt>■nl I'att iit Altoriu ys. 
I’l.u ln. iHtute Fiilh'ii .S|.ilt.8 l^l.l•lll Olliie. \ ahdiU ainl 

..HI lnM‘>liK.ilinn> utnl 0|immi>iis Itnnkltt aiivi 

liiriii “F\ J>li*iii «> of Fun,, |M fiiia.iidnl iipun retjuesi. 

A.MAIKIIt U.MHO I.IFFNSI.S, 1 ‘oM I'J.i; J F TIIFoitV 
{iK'iiaiaMiin lur |i.i»sinK aiii.itt‘ur i,idiii cxainiiiaiion. lloine 
hull .iiid it':<ivlini (oiii',fS. Miit-iit-aii IFuliu IiL.,|iiiitf, 
^1 \V<■■.f i;;{i,| M , N’cti Viifk rliy. See mir .id lUi I'liKe 5'l. 

I KI-Ft I'In.N, H.Mflo. Tl I5KS. I'AU'l.s. SKM> l-'nic 
llif Niiin.iin lj>t. Il.iniiialk. -V.IJ.V Fiiiiitiiiiiiiiiavt. Jel-,ey 
IK), .\tW .lll.H> 


UK IC.-I AIU AI.J. TYFFS OF Kl.Ki TUli .xL INSTIIF 
Itirnl.'. Iiitu- i hiiKeo .tiul ali.iH/.eiN Ha/leturi lM-,ti uilieiil 
I o iKliiiiii .Miii-r l.,iii,iijiloiyi. i4il l.iiiiiiy .^iieei, Niu 
X'lik. N V 'I'l'lvintunc U.XtiUy 7--l:i:<ll. 

A j‘ii« tfhfs. aoaitfu i xiT fsi.m; 2 

iiiiiiiatuii* (ilATo A ilJlAU ini i21LS, and i^ATM A 

IJit.Xii tnr 25HS). Takt-,. li-s., spatv than nriitinal lube- 
1)111111111: elM* to liny jii^i idna in A it umk.s. .Monet - liai k 
1 , 11.11 Hinee. I2U> or 2.'1IS unit t'liinnlete: $2, i;i tai li. ill 
iinii, tui’ $22..',n. .Seml 2'«’.7 de|ai:,i(. halain'i' f.O.O. XVrlie 
roi I ret* {larts i*atalii»:. Fo.MMKUt'lAL llAlUO iji, liralile 
.''I,. .Ma^s. 


24 X iil.T AIJH It.XI |- ll.XTJ FKIKS. .\KXX 11 A.Ml* A'l* 
u hr. late On ihiiiued )F14 '^.o ea le.<s 2:>% 5:i lot. .d four. 
Ni, I .t»,0. > iiUone. .Stcmll.t I’aracliule Fo.. Oakland .\ii 
1 * 011 . Oakland, CaJir. 


H.\iH;XIN>: NKW A.\0 UKFO.NOjriONKI) IIAKKI' 
11.11111,. .xaliiilial. F,dliii>. llaiiniiatlniiii, Meis-ner. UMK. 
inliei rt'ieheis. iiniers. lelevisicMi reeeJvers, MainuiJtlei)- 
eti XX holi sale i)riet >. Teitiis. .<liippeil mi liul. Kilit rai 
lia.le-in allimatiei-. XXitie. Ileiii> Ka'IJn. Miiiler. Alixsouii 
..III Il2hi XXisi o|.viii|ijr. I.I»> .XiiKeles, Falifornla. 

llKlt.M.xN KKXX'J.^ tlOUHON. KKFd.STKKKI■ J’ATKN’I* 
-MI in III .JMent lmexO;;.uii,ns and Uiilnioii,>. Warner 
Him1<1iii);. N\ aNliliiklun. JI.C. 


yiMis t-xiieruntf radio repalriin;, .simiUifled ryMiiii. 
Nil I alt iil.ti|iiiis. .Nil |oiniula>. Tmal iiriie S 2 .IMI povipaid 
or FOJi. .M,Hieytia(k >;u.iiaiiiei>. Huss Uadio. Uiil.'* Fraud 
liter, m*tloU 27. .Mull. 


Full S.XKK J’UXVKI.I, MOHKK It HOin'AltKK XVIIU 
Il■l•l)rl|er^. Nett. I’luti i.Men.il ijtiaiily. Uieouix tiill imui. 
>eNeu availatile. Ki>i I'lire $225.Uii. Take one or all ar 
J. i.iHi eaih. O. A Tiipav. 70ii.-, XVells Faikttay. Fulltirt 
lieitfllls K'lutes. .Mitrvi.iiu|. 

• U-XHlOin II.HKIF KOK FUVSTAK. TI'ltK KXHKUI 

ineiiterx. ;{ i!,8ue> 2.',. Falaloa- Kabul aim les. .•'7.'< It 

•'an Farliis. I'allfiiinia 

KKK.MKN'T ONK IlhX iSloN FOMIM.KTK. KKKAIKXT 
!■ he and .Six. iiew|.\ lele.oed. IJnei>tioiis only ttlib aiistteis 
fiH lladliitilej;r.i|ili e\atll>: $1 DU. A. .\. .XliKeii/.le ‘'4*t 
I'upliii^Ave , 11,11 kell^alk. Neu .lerse.v. 

.M.F.MINFM TFltlN'i;. .XN'iiKK.s, SllFK'l','* FlTTINOs 
|..r imuidete Inmui. xVnu- for IHt. XVilianl lladilirt 
l‘<i',tin111. Obl>). 

'’Ivan and in jierfert 

nnidituni * 1 : 1..,11 eaih. .send onlers to .Monanli K.eftrle 
toitipan,\, ill Wood .siieei, 1‘liuiiurRh 22. J*a. 

TKI.FFIlo.NK in.M.S. NKW AFTO.\lATlF KKKiTKh' 
8t.ni'l.iiil AK II 45.1. 2.1 itostpaid. Fsed .\-K T.xpe I Uehnllt 
lu,'': •'I--' |io>l|i.ijil. Kls.sfi Kleurii l’rn,hl(•t^ 

l.!l I sbrilnaii. F,ali>ii|. Ohio. 

I'lNIt.XI.I, .M.Xt MINKS KKKFTJCIF.XI. IVXIlTS UF 
'“"'••'I .. Idriball timrliiiies »iiih as ieJa\-. Dwiiebe, 

• ontiiiis. >w|tilH> loll,, eti Tlti>e (laits are iioi 

junk, bill aie Uuriil |uiO ttlii.h ran be euMh ihaiined 
lo do aliiio>i atiytliiiia. KaiRe a.^sitritiieiit |2 iin nr iliree 
nine-, as Diiich ^.'i.nii .<ie|»heii Vannt'ek.v. Ho\ 711' .lolin, 
’"ttii. l'.i. 

lines .1 naliiial tor ,vou elet trleally ineliind people 
.uii\e roiii IM .11 bine hiisitie,, in Imli.iii I had Ue.ui 
ioiintiy in hmiiediale aie., ot over l.i million .loU.ii- 
imiijle uiiik' luiijeits Viitu.i1Iy ajl |))»i o.ir eiiinpnienl. 

< unipleie 'loek' 1)1 ieiM)ls ,iial repair |l.l^t^, ’nnit)ni: 
xe.ii atniD.I bii,im ,s XX tiie John Kal.i'.»td(). l.ad\- 
.'■initb. \Xis. 



SURPRISE PACKAGE- 


Contains ovGr $2.50 worth oi 
radio parts such as Superhel 
Var-cond, Elect Cond. Volume 
Ctf, Trans, Coils, Micas, 
Resistors, Hdw, etc—5 SI 
lbs. 

ALL PARTGLI5TEO IN OURCATAI.OC 

Please enclose postage 

RADIO MAIL ORDERS 

2 W. Broadway, Dept. RE 
N. Y, 7, N. Y. 






RADIO.ELECTRONICS tor 


















































IfarM-Wlile List 
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Freq. 

Station 

9.660 

9.680 

EQC 

LRAI 

9.700 


9.710 

9.720 

PRL7 

9.730 

9 740 

C8W7 

OTC 

9.670 

TGWA 

9.770 

GTC2 

9 **20 
9.830 
9.840 

GRH 

COBL 

9.900 

ZTJ 

9.960 

HCJB 

10 000 
10.220 

XGDL 

PSH 

10.730 

VQ7LO 

10.760 

SDB2 

11.040 

C$W6 

11.090 


11.630 


11.650 

XTPA 

II 690 

11.690 
11.700 

XDRA 

HP5A 

11.700 

II.7Q0 

GVW 

SBP 

11.710 

FHE3 

11.710 

VLG3 

11.710 

HEIS 

11.720 
11.720 

PRL6 

11.720 

CKRX 

11.720 

OTC 

11.730 


11.740 

11.740 

11.740 

COCY 

CEI174 

HVJ 

11.750 

GSD 

11.760 

VLAB 

11.760 

HP5G 

11.700 



Location and Schedule 


TEHERAN. IRAN: IJon tu 1 LiO 
BUENOS AIRES. ARGENTINA: 

USUU to 2200 

FORT DE FRANCE. MARTIN. 

IQUE: 17:tU to 18tr>; ami Uter 
MOSCOW. U.8.S.R.: J:iU0 to 0730 
RIO DE JANEIRO. BRAZIL; 0130 
to ocito; 1 iir» to Ul.): to :!ion 

LISBON. PORTUGAL: itiiMt to :M>nn 
LEOPOLDVILLE. BELGIAN CON. 

GO: 153m to 164.-*: iTiMt to 
GUATEMALA CITY. GUATE. 

MALA: u:(0 to 
LEOPOLDVILLE. BELGIAN 
CONGO; ::iim to 

LONDON. ENGLAND: U30 tn 2300 
HAVANA. CUBA: OTl.'i to 0045 
LENINGRAD. U.S.S.R.; IHOO to 

tooo 

JOHANNESBURG. SOUTH 
AFRICA; 0315 to 0715: OliOO to 
1110 

QUITO. ECUADOR: 2230 to 2400. 
except Mon.; Mon.. 2300 to 0300; 
0800 to 21.>0 

FOOCHOW, china: 0400 to 1000 
RIO DE JANEIRO. BRAZIL: 1700 
to 1800 

NAIROBI. KENYA: 0500 to 0600; 

0X30 to 001.'); I>t>4.~) to 1100 
STOCKHOLM. SWEOEN; 1000 to 
1055: 1230 to 1330: 2000 to 2100 
LISBON. PORTUGAL: 1230 to 
i5:io; 1600 to 1800 
PONTA DEL GADA. AZORES; 1500 
to 1000 

MOSCOW. U.S.S.R.: 1030 to 0300: 

0600 to 0800; O8:io to i:ioo 
CANTON. CHINA; 0400 to 0830; 
2200 tn 0030 

SHANGHAI, china: 0500 to 1000 
TABRIZ. IRAN; 0500 to 0700 
PANAMA CITY. PANAMA: 0700 
to 2:ioo 

LONDON. ENGLAND; 2300 to 0030 
STOCKHOLM. SWEDEN; 0140 to 
0220: I»600 to 0650; 2000 to 2100; 
Sim.. 0215 to 1100 
DAKAR. FRENCH WEST 
AFRICA; 1:I30 to 170(1 
MELBOURNE. AUSTRALIA: 0245 
to 0345 

BERNE. SWITZERLAND: Mon.. 

Tuc».. Tliiirs.. FrI.. 0215 to 0330 
KIEV. U.S.8.R.; i»700 to 08l5 
RIO DE JANEIRO. BRAZIL: 0315 
tn 070o 

WINNIPEG. CANADA: 1000 to 
2000 

LEOPOLDVILLE. BELGIAN 
CONGO: 0530 to 0730 
SINGAPORE. MALAYA; 0325 to 
1200 

HAVANA. CUBA: 0530 to 2330 
SANTIAGO. CHILE: 1700 to 2400 
VATICAN CITY: 0015 to 0025: 0830 
to nooo: lino to 1145 
LONDON. ENGLAND: 2000 to 
0300; 1215 to 1745 
MELBOURNE. AUSTRALIA: 1500 
to 16:10 

PANAMA CITY. PANAMA; (t630 

to 22:f0 

MOSCOW. u.s.s.R. : 0900 to 1000 : 
2000 to 2130; 2200 to ODK) 






ARE YOU RECTIFIER-WISE? 

WIN A VALUABLE PRIZE 

With your Circuit Designs Using Federari 
Miniature Selenium Rectifiers 



I_ T" r f ■■ 

CONTEST DETAILS 

1. Alt entries must be original circuits. 

2. All entries become the property of Federal Telephdne 
and Radio Corporation. 

3. Federal engineers orill Judge entries on basis of novel 
and t-seful applications and soleet winning circuits. 

4. Five winners will be selected frem the entries received 
during each month of the contest. A grand prize will be 
awarded to the outstanding entry of the contest. 

5. Ail entries for this month's Judging must be received 
by Juno 30. Next month's entries must be received by 
July 31. Conteet closes July 31. 

S. Winners will be announced. 


Here is your opportunity to convert your circuit 
ingenuity into o useful ond voluoble prize. Federot, 
the originotor of the Minioture Selenium Rectifier, is 
interested in your ideos on the use of this revolutionory 
circuit element. 

A multitude of circuits hove been built oround the out* 
stonding chorocteristics of Federol's complete line of 
M'lnioture Selenium Rectifiers—oudio omplifiers, home 
rodios, television receivers, 'horn* tronsmitters, FM 
odopters, phonograph omplifiers ond mony other 
electricol ond electronic circuits. They oil capitalize 
on the long life, high current copocity, instontoneous 
storting ond greet efficiency of these rectifiers. This 
compoct, lightweight television power supply H 
typlcol. 

These ore but o few opplkotions. The uses of these 
Minioture Rectifiers ore olmost unlimited. Get your 
ideo down on poper and send it in todoy. It may be 
a prize wlnnerl 


FIVE MONTHLY PRIZES AND A GRAND PRIZE 



The five monthly winners will eoch re¬ 
ceive, FREE, o Federol FTR-I342-AS 
Selenium Rectifier Power Supply* 
Sottery Charger. This compoct unit, 
with its 6*¥Olt, 6*ompere DC output, 
has mony uses in home ond shop. It 
comes equipped with o hondy 
under*dash mounting socket foC 
outomobile bottery chorging. 


The groftd prize, o Federol FTR* 
3246-BS Rodio Service Power Sup* 
ply, is involuoble os o source of 
heovy duty, filtered DC power. Its 
6*volf, 10-ompere DC output will 
handle oufo rodio testing Ond mony 
other test ond permonent power 
requirements. List price $74,50, 



MAfL yOUl? BNTflY TO; MINIATURE RECTIFIER CONTEST 

Federal Telephone and Radio Corporation 

SELENIUM INTELIN DIV. • 900 PASSAIC AVENUE • EAST NEWARK, NEW JERSEY 


TELEMIKE 


I ritks U[i telephone ronverjiatlon on tmth ends of theJ 
: line for transmission to any tjpe recorder or for group! 
Moud speaker listening. No ele<-trlc’al ronnertlon with! 
f telephone. Model "K*' 1* rciuiid x thick . . 

) I'rlce $15.(10. Model "F * IH* x 4^' x thUk . . 

\ Frlee $2«.n0 

MILES REPRODUCER CO.. INC. 

812 Broadway New York 3. Dept. RC6 


TELEVISION RECEIVER—$1.00 

romplete Instructions for building your own teleTlsIon 
receker. 18 pages—irxlT"' of pictures, pictorial dia¬ 
grams. rUrllled schematics. 17''x22' complete scltematic 
diagram ft chassis layout. Also booklet of alignment 
In It ructions, voltage ft resistance tables and trouble¬ 
shooting hlnta.—All for $1.00. 

CERTIFIED TELEVISION LABORATORIES 
Dept. C. 5507-13th Ave., Brooklyn 19. N, Y. 


PuOQttUa bp Z. F. I>anneff, Fonroarer, S.C., Canada 

JUNE. 1949 


YOU CAN PUT ALL YOUR EGGS 
IN THE QUAM BASKET ! 



In spite of the old adage, you'll 
find it pays to specify Quam 
Adiust*A*Cone Speakers for 
all your replocement jobs. 

The Quom Line is complete, 
there’s o speolcer for every 
standard receiver. Quam 
Speakers are listed In the 
Radio Industry Red Book for 
your convenience. 

Quam Speakers ore built by a 
reliable organization that has 


been manufacturing quality 
speakers for over a quarter 
century. 

Customer Good Will is impor* 
tant in your business—^you con 
be sure of building it when 
you install Quam Speakers. 
Their fine performance and 
trouble-free service reflect to 
your creditl 

It poys to replace with Quam! 



MAIL THIS COUPON 
FOR FREE CATALOG 


QUAM-NJCHOLS CO. 

521 E. 33rd Place. Chicago, Illinois 

Please send QUAM Catalog 

Name- 

Addres-l_____ 

City- 


State 
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For GREATER Eamingsy^:M:CLEARN RADIO ELECTRONICS 


This fast'growing science of RADIO, TELEVISION, RADAR 
and ELECTRONICS, offers tremendous opportunities, and in no industry is 
RADIO-ELECTRONICS more important than in aviation. A skilled technician 
who kfiows the modern application of electronic devices, as used in the aircraft 
industry, is always in demand . . . not only in aviation, but in many other 
industries. Many large organizations call on Spartan regularly for graduates. ^ 
Often, students are hired months before graduation. ^ 

Dofi*t cottfiise the RADIO-ELECTROS ICS course offered by / 
SP ART AS with other courses^ offered anywhere! As a graduate from this / 
famous school you will know the application to industrial control devices; / 

to the search for petroleum; and the important uses of radar, television ^ 

and other electronic equipment. ^ 

SPARTAN offers two complete and thorough courses, y 
You will work on the most modern and complete equipment. You will f 
build equipment. You may join the SPARTAN "Ham“ Club. Either j 
course prepares you for Federal Communication Commission license / 
tests — first class radio telephone, second class radio telegraph, or class / 
radio amateur. / 

/ 


/ 

/ 

/ 

/ 


/ 


/ 



SPARTAN'S 21 years of teaching civilian and 
army personnel is your assurance of receiving the 
best possible training in the least possible time. 
You if not need AiORE than Spartan training — you 
cannot afford to take LESS. 


BIG CATALOG 




NAME- 


ACE- 


ADDRESS- 


, 1 / 


SPARTAN 

SCHOOL OF RADIO AND ELECTRONICS 


CITY.. , 


.STATE- 




D«pl. RE-M 


AFP ROVED-Wrih TODAY fer CfrmpltfR Inl^rnurioii 



SCHOOL If AEOONAUTICS 

MAXWEU. W. lALFOUR. t>HECrO*“ 


COLIEOE If ENOINEERING 

ADDftlSSOEPT RE 09 


TULSA, OKLAHOMA 


fAe 1 

fv. 

new 

L 

1 treamUoed 

^ MODEL illA 

TUBE TESTER I 



Priced af on/y 


$ 37.95 


A tube tester downruht easy to operate. This Is one 
r»r the hmest i»i i«-e<i ti;t>e testei* aii.vwhere, yet It jn’r- 
tiilts uerurare rlierkihit of the widest variet.\ of Old or new 
liilM'!> ewiiiplied uith the hew >ii)*-tniiil:ittire tiihe huekel. 

CHECK THESE FEATURES 

• This lube tester has Provisions for ehecking intlivid' 
ual sections of multhqurpose tubes as well as minia¬ 
ture and subminiature receiving tubes. 

• Closer tclerances are easily obtained due to speeial 
Ainico A.C. meter and tatremely low test circuit 
voltage drop. 

• Convenient Ja'k Is provided for head-phone noise test 
to check noisy swinging, or high resistance internal 
tube connections. 

• Neon lamp for rapid short and leakage tests between 
elements. 

• Compact, sturdy eonstruetlon. 

• Opeiates on 100-130 volt, 30/60 cycle A.C. Power 
supply. 

Open-face in new hamm<rtone nrey finish steei cabinet 
with sloping panel. Size S'/o* * 12 3/16' x 8'; 

Weight: ll fbs. 

Scftcf for BuHefirt No. 6C 
BUY IT AT YOUR LOCAL DEALER 


RADIO CtTTPRaiM jCTS_C0., INC.; 

1 JJ Weil T.rk 1. N. 1.' 


Location and Schedule 


Freq. 


Location and Schedule 


11.820 GSN 


VIENNA. AUSTRIA: 2345 to 
llill.> 

SAItiON. INOO-CHINA; il.'iOO to 
Uj45; odt.'i tu Uihru; to 2()nn 

LONDON. ENGLAND: hldO lo 050U: 
1230 to liiuu: lltUil to2U3U 


15.230 VLG6 
15.230 


11.830 

11.830 

CXAI9 

MOSCOW. U.S.S.R.: 22011 to 0600: 

0730 tu 084.5: 1100 to 1600 
MONTEVIDEO. URUGUAY: OGOU 

15.250 

KRHO 

15.260 

GSI 

11.830 


tu 2218) 

CONSTANTINE. ALGERIA; 013i) 

15.270 




tu ():{15: 06:10 to 09l5: 1315 tu 



11.840 


1400: 1430 to 1700 

15.290 

VUDII 

VLC7 

SHEPPARTON. AUSTRALIA: 2330 



11.840 


tu IIU45: 15IIU tu 1615 

15.300 

GWR 


PARIS. FRANCE: 1330 to 1700 

15.300 


11.860 

HERS 

BERNE. SWITZERLAND: 0:100 to 



11.870 


0400 

15.310 

GSP 

MUNICH 1 

MUNICH. GERMANY; Kuropcan 



11.880 


tuain. llOl) tu 1700 

MOSCOW. U.S.S.R.: 1820 to 1930: 

15.310 

VLC4 



2000 to 2045 

15.310 

HER6 

M.880 

LRR 

ROSARIO. ARGENTINA: 0400 to 





2 Iih) 



11.890 


MANILA. PHILIPPINES: far Ka>t 

15.320 



heaim. II4UU to lllD.'i 

11.900 XGOY CHUNGKING. CHINA: 0400 to 

d.W: o74.’> lo 08311: (ih4.‘» t» loi:. 15.230 OQ2RC 
11.900 CXAIO MONTEVIDEO. URUGUAY: 1838 

lo 2115 15.330 

11.960 HEK4 BErtNE. SWITZERLAND; 1645 lo 

1715 I’xreht Sat. 15.340 

11.970 F2I BRAZZAVILLE. FRENCH. EQUA¬ 
TORIAL AFRICA: iinnii t.i 02311 : 15.350 

1141.5 lo OHUO; Ihcni to IlKfO; llIM) 


CEII80 

SANTIAGO. CHILE; iniliO tu O8IMI; 

15.350 

GRD 

GRF 

l<‘>itn tn 23011 

LONDON. ENGLAND: 2:il)0 to 161.5: 

15.450 

TFJ 

ITOO tn 20.30 

VIENNA. AUSTRIA: 2.345 to IsOO 
REYKJAVIK. ICELAND: Sun.. 

15.590 

FZI 

HCJB 

0900 tu 09.30 

QUITO. ECUADOR: 1400 to 2230: 

16.670 

CNR3 


•Mnn,. 22:10 t<» 24 im) 

17.440 

HVJ 

GWG 

HCJB 

LONDON. ENGLAND: 0400 In 
It'iDli: 1800 10 It 1.30 

QUITO. ECUADOR: 0500 to 1200; 

17.530 

FZI 

HVJ 

1 : 1.30 tn 2230 

VATICAN city: 0830 to 0930; 1100 

17.700 

GVP 


tn 114.5 

ROME. ITALY: 1715 to 2015 

17.710 

GRA 

GSF 

SBT 

LONDON. ENGLAND: 0600 tnn 7 ir.: 
0915 to 1(115; 1030 to 1200: 13.10 
to I 6 O 11 : 161.5 to 2015; 2300 to OlllO 
STOCKHOLM. SWEDEN: 0145 to 

17.730 

17.760 

GVQ 

TGWA 

0645: iflOl) to 1100: 1230 to 1330; 
2000 to 2160 

GUATEMALA CITY, GUATE. 

17.770 

OTC 

GSO 

MALA: 0730 to 1500 

LONDON. ENGLAND: 2300 to 1600: 

17.770 

SEAC 

CKCX 

1615 to 2015 

MONTREAL. CANADA: 0845 to 

17.790 

G86 

TAQ 

1101); 1820 to 1935 

ANKARA. TURKEY: 0000 to 0200: 
0415 to 0730 

17.800 

KRHO 


MELBOURNE, AUSTRALIA: 2330 
to 004.5: Ohio to 011.5: 2200 tu 
2300; sai. Ac Sun.. JlOO lo 23oO 
MOSCOW. U.S.S.R.: 0745 to 0815: 
1820 tu 1930: 2000 to 2130: 2200 
to 0200 

HONOLULU. HAWAII; t'liinCRe- 
riiilihhinu lieato, 0400 to 1005 
LONDON. ENGLAND: 0100 toOudO: 
1015 to 1845 

SINGAPORE. MALAYA: 0330 to 
1200 

DELHI. INDIA; 221.5 to 0030: 0125 
tu 0150; 11200 to 0400:0500 tu 0700 
LONDON. ENGLAiVO: 1200 tu 1315 
SINGAPORE. MALAYA: 0330 to 
1200 

LONDON. ENGLAND: 1015 to 1315; 
2;i45 tu oo:fo 

SHEPPARTON. AUSTRALIA: 0215 
to 0 : 145 : 0355 tu 07.'i0: 0800 to 1045 
BERNE. SWITZERLAND: 1545 tu 
1630; 1645 tu 1715; 1830 to 2000: 
20;{0 to 2230 

MOSCOW. U.S.S.R.; 2200 to 2300: 
oinhi tu 0.500: 0530 to 0800; 0830 
to I loo 

LEOPOLDVILLE. BELGIAN 
CONGO: 1200 to 1:400 
MANILA. PHILIPPINES; tndian- 
Pakisian iR'aiii. 02:hl to 0345 
MOSCOW. U.S.S.R.: 2200 to 0800: 
1000 to 1100 

PARIS. FR4NCE: 0700 to OOOb: 
IThii In 171.5: l!)l.5 to 2015: 2030 
tn 2(11.5 

LUXEMBOURG: (Xhiii to 0800 
LONDON. E GLAND: 0100 to 
( .1)0, 1700 ti^ 2030 
BRAZZAVILLE. FRENCH EQUA¬ 
TORIAL AFRICA: 0445 tu 0800: 
0'.I3() to lil30 

RABAT. FRENCH MOROCCO: 0715 
tn 0830 

VATICAN CITY: 0715 to 0845 
BRAZZAVILLE. FRENCH EQUA¬ 
TORIAL AFRICA; onno to ol3n: 
0415 to 0745: lino to 1700 
LONDON. ENGLAND: 0600 to 0900: 
1700 to iSflO 

LONDON. ENGLAND: 004.5 to 0400: 

0600 tu 0815: 091.5 tu 1115 
LONDON. ENGLAND: 08.30 tn 0900: 

1700 to 1800; 2;f45 to oo3fl 
PARIS. FRANCE: 0700 to 0900: 
non to 1230 

LEOPOLDVILLE, BELGIAN 
CONGO: 0.500 to 0930: 1130 to 
1(;4.5 

COLOMBO. CEYLON: 2.3O0 to 0730: 
Him) to 1200 

LONDON. ENGLAND: 0545 to 0715: 

0830 tn 1030; IlOO tn 1145 
HONOLULU. HAWAII; Chlneie- 
Phlllppine beam, 0230 to 0345 (off 
Mondays) 
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Freq. Station Loration and Scfiedule 


17.800 

01X5 

17.810 

GSV 

17.820 

cknc 

17.820 

SEAC 

17.830 

VUDIO 

18.020 

GRQ 

18.080 

GVO 

18.130 

PMC 

21.470 

GSH 

21.530 

GSI 

21.550 

GST 

21.640 

GRZ 

21.750 

GVT 

26.100 

GSK 


LAHTI. F inland : iiliin tn oJiMi; i 

n.MHi In n'.)'.; iti iTnd 

LONDON, ENGLAND ; III III 1.1 
II Hill til M ill 

MONTREAL. CANADA: Jur. tn 
.Him: M> r. ti) ii:.'.ii: 1 n_*ii i.i -Ji'm 
COLOMBO. CEYLON; I ;ii lu iil.i'. 

11 ',III! til 'iTnii; II, i:, til nr. 

DELHI. INDIA: m}:oi to nTiiii; .iTI". 

til ll«illU .Jl'i til O'JI' 

LONDON. ENGLAND: >111111 to ti'i«<): 

1 HMI I I iMiil 

LONDON ENGLAND; 1ii::<i ti> l>:i»> 
BATAVIA. NETHERLANDS IN¬ 
DIES, ll'Mi ti. M:tM 
LONDON ENGLAND: ii'.iiu tn Ul'. 
LONDON ENGLAND: »lii» tn lul'i 
LONDON ENGLAND : iiliii) Tn I) liMi . 

ii i'"''* I 

LONDON ENGLAND : iii;iiii 10 iiliiiii: 
inrtii t>i iJto; ):tiii> ii> liinn 

LONDON ENGLAND; 'Jni' . 1 

|ii:ti» tn ]iir>. 11nn m U.m I 

LONDON. ENGLAND: I'lll'. (o Uni) 


ELECTRONIC LITERATURE 

Any or all of these catalogs, bulletins, 
and periodicals are available to you if you 
write to us on your letterhead (do not use 
postcards) and request them by number. 
It is necessory to send only the number of 
item you want. We will forword the request 
to the manufacturers, who in turn will send 
the literature directly to you. This offer void 
after six months. 


JN-I—TV-FM ANTENNA FOLDER 

An eight-paije folder describes FM 
and TV antennas and antenna acces¬ 
sories made by A?ne ican Phenolic Cor- 
poi‘ation. The foldi r also includes a 
short technical article on the charac¬ 
teristics of some of the antennas nia<le 
by the firm. Comparison curves and 
radiation patterns of the various an¬ 
tennas are included .—Gratis 

jN-2—RESISTOR DATA BOOKLET 

An eight-page catalog an<l data book 
gives complete technical specifications 
and prices on Higti Stability C'arbon 
Resistors and Pyromatic Resistors 
made by Welwyn Klectronic Compo¬ 
nents, Inc. hiformatioti includes tem¬ 
perature rise, tern u-iature coefficient, 
.lohnson nui^e fact nr. and reactive et- 
fects .—Gratis 

JN.3—TECHNIFAX CMALOG 

A small folder li<ts and reviews tlie 
contents of aP teci nical bulletins pub¬ 
lished by Tecluiifax Service. The bul¬ 
letins conic undei the headings of 
Fleetrical Design and Construction,” 
“ Electroplating, Soldeving-P»razing- 
Welding.'’ *Mlome Improvements,” 
■‘Metal Casting-Heat Treating,” “Plas- 
tics-Casting of Novelties—Decorative 
Arts/' and “Specialty Sales Products 
and Business Opp( rtimities,” with sev¬ 
eral bulletins under each heading.— 
Gratis 

JN.4—MAGNET catalog 

The Chemical Department of General 
Electric Company issues a 28-pagc il¬ 
lustrated catalog describing a variety of 
cast and sintered Alnico magnets as 
well as special magnetic alloys stocked 
by the company. Photographs and pull- 
curves are providtd on a large number 
of the stock items, and completely de¬ 
tailed drawings of all stock patterns 
are included.—6’rof/s to interested 
pa rties 

jN.5—HYTRON REFERENCE GUIDE 

The new third addition of Hytron 
Reference Guide for Miniature Elec- 


PRiCBSTAttC 



OZ4’s 

(No Limit) 

Fresh RK and RCA. 
Standard commercial 
grade, not JAN's. 

BUY 12 58< 

get 1 free each 


EGG CRATE OF 100 $49®® 


at RADIO SUPPLY 


TELEVISION SCOPE 


Features: 
WIDE BAND VER¬ 
TICAL RESPONSE 
FLAT TO 750kc 
DOWN 3db 
AT ime 

VOLTAGE GAIN 
OF 20 AT Sme 



VIBRATORS 


MALLORY universal standard 
4 prong, non-syn- ClOQ 
cKrOnOus. Can size I » * 


VA’^xVA- 


EACH 


BUY 12 get 1 free 


EGG CRATE 
of 100 


S109Q0 



AERIALS 


RADIART 363UI 

(discontinued model) 
3 section 


63" top cowl, universal 
mount, 48" leod. Former 
list $6.75. 


$241 


EACH 
BUY 10 get 1 free 

$21500 per 100 



GENERATOR CONDENSERS 



BUY 12 get one free 


By one of the big 3 

ICf .5mfd200 
E*AC H ^OC. 6' lead 

$12.00 per 100 


ORDER INSTRUCTIONS 

Minimum Order — S2.00. 25% deposit 
with order required tor all C.O.D. ship 
ments. Be sure to include sufficient post 
oge—excess will be refunded. Orders 
received without postage will be 
shipped express collect. AH prices 
F.O.B. Detroit. 




DONl WAIT-ODDER TODAY 


The R.S.E., AR-3 Scope has been built by 
Ross Armstrong to our rigid specifications. It's 
a complete unit that embodies standard hori¬ 
zontal amplifier ond sweep circuits with 
normal sensitivity. 

It’s different because of the extreme vertical 
amplifier response. Check the featured 
specifications against others. For TV use wide 
band response if necessary. 

The Case is 8" high x 5" wide x 14" long, 
attroctivciy finished in "hammered” opal¬ 
escent blue enamel. Operates on pRiCf 
standard 110 volts—60 cycles 
— 40 wotts. Tubes, 3BPI —6AC7 $4 AQC 
-6SJ7-6X5-5Y3-884. In- 
structions included. Complete 
specificotions upon request. Satis- F. O, B. 
faction Or your money back. DETROIT 


PUSHBACK A 

WIRE (JCJ 

BELOW MILL PRICES! 

2,000,000 feet—tinned copper—all 1st class^ 
double cotton serve, waxed finish. 

Available solid or stranded 

22 gauge (6 colors) per 1000 $3.98 
20 gouge (6 colors) per 1000 $4.98 
18 gouge (brown) per 1000 $6.49 

l\*MA 


KHI/IV; SUPPLY & 
[N6INEERIN6 CO., Itit. 

IS SELDEN XVE. DETROIT 1, MICH. 


NEVER AGAIN! 


WILL HANDLE UP TO 50 
WATTS WITH NO DIS- 
TORTION 


BRAND NEW—GENUINE 

WESTERN ELECTRIC 

DRIVER UNIT with REFLEX PROJECTOR 

WAY BELOW 
MANUFACTURER’S COST 

A Blosf-Proof, Bfare-Proof Reflex Speak¬ 
er with a Projector especially designed 
for use with the famous WESTERN 
ELECTRfC DRIVER UNIT. 

Heavy Gouge metal construction 

_ throughout, including the main trumpet 

$75.00 section, gives you peok performance 
without blaring or blasting. 

Excellent for Industrlof purposes—Coll Systems—Concessions— 
Boll Porks—Schools—and P, A. Work. 

BALANCE C.O.D. 



25®/c 


MANUEL KLE 


I DEPOSIT WITH ORDER, 

I N 76 CORTLANDT ST. 

' NEW YORK 7. NEW YORK 


JUNE. 1949 
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EVERY SERVICEMAN 
CAN 

SUPEBI 




TEST EQUIPMENT 


THE NEW MODEL 770— 

All Accurate Pocket-Size 

VOLT-OHM MiLLIAMMETER 

(SCNSITIVITV: SOOO OHMS PER VOLT) 

Feofurei: 

• CoiDpiict-ineaiuret 3H* x x 2^*, 

• IWs iHteat dexlsn 2% accurate 1 Mil. D'Arsonval type 
meter. 

• Same zero ailiuitroent holds for both resistance ranges. 
It Is not necessary to readjust when switching from one 
resistance range to another. This la an Important time- 
saving feature never before Included In a V.O.M. In this 
price range 

• Housed In roitnd-comered. molded case. 

• Beautiful black cl died panel. Depressed letters Ailed 
with permanent white, Insures long-life even with con¬ 
stant use. 

Specifications; 6 A.C. VOLTAGE RANGES: 0>lS 30 tSO 

300 1500.3000 vol ts. 

6 O.C. VOLTAGE RANGES: O-Tl/a 15 7S 150 750 1500 

volts. 

4 O.C. current RANGES: O-H/^ 15 150 Ma. O.Xl/a Amps. 

2 RESISTANCE RANGES: 0-500 ohms. O-l Meuahm. 

The Model 770 comes complete with t 


13 


90 

NET 


self-contained batteries, test leads and ^ 

all operating instructions. 

Wa manufacture a complete line of radio test equipment. 

Write Dept. RC>6 for FREE catalog todayl 

SUPERIOR INSTRUMENTS CO. 

227 FuUon SL. New York 7, N. Y. 


at your re^ulor jobber 


MFDe BY 


SELSYN TRANSMITTER & INDICATOR SYSTEM 

ideal as radio ht-ani position Indicator for Haul. Tele- 
vUlmi. or romniercial uae. t'lmiPicle with Ave Inch 
I*g‘J Indicator. Autosyn Trans.. 12 Volt 60 cycle Trans- 
former, and wiring Inatructions. New ..59.95 


ANTENNA ROTATOR—Meal reversible motor for ro¬ 
tating all typea of antennas at the top. Weighs only 
Iha. Size: 7^“ L. leas shaft. Gear box and .Mtg.: 

X Motor size: 5* L. x 2%" D. Shaft size: x 

threailed. Operates from 24 V. DC. 2 amps. 4.5 
lll\\! or 36 V A.C. Torque: 70 lbs. per inch. Price S8.9S 
TRANSFORMER for al>ove Item . _ 2.95 

2ilGI SELSYN MOTORS—Can be 
used as position indicator for an¬ 
tennas: 110 Volt 60 OTlc. with In¬ 
structions. Normally operates from 
57.5 Volts 400 cycle. Price per Pair 
$3.00 



DYNAMOTORS: 


INPUT: 

OUTI'IJT: 

STOCK No.: PRICK: 

9 V. DC 

450 V. 60 MA 
w/hlower 

D 94.50 

$3.95 

12 V. DC 

220 V. 100 .MA 

D 402 

3.95 

12 V. DC 

440 V. 200 MA 

D 401 

7.95 

28 V, DC 

K/.SCR 522 

PE 94 

7.95 

12/24 V. DC 

F/No. 19 MARK II 

I VS <3 

9.50 

13/26 V, DC 

F/BC-045 

PE 101 

2.95 

12/24 V. DC 
28 V. DC 

500 V. 50 MA 
F/Comm. Re. 

D 0515 

2.95 

14 V. DC 
12/21 V. DC 

reivers 

DM ,32 

1.95 

230 V. 100 ma 

440 V. 200 MA— 
and 320 V. loO 

DM 20 

3.95 

28 V. DC 

.MA 

D 104 

9.95 

400 Cycle Inverter 

.MG.149F 

tRnronditlnned) 

14.95 


OYNAMOTOR—l-se your electric shaver In your carl 

Dynamotor will supply 110 Volt 100 M.\ from 6 VI)C 
and will operate most types of AC-I)t' Shavers. Normal 
operation » VDC Intuit; 220 V. 100 MA output.. $1.95 

MISCELLANEOUS 

t'oaxlal cable—125 DlLM t'otton covered—50 Ft...$1.00 

t’oaxial cable—72 OII.M Rubber covered—8 Ft.50 

Cable—4 conductor, Rubber covered, shielded—50 Ft. 2.00 
Wire—Heavy duty 2 cond. Rubber covered <14 

stranded—20 Ft. .. . .1.00 

Wire 2 cond. Rubber covered Tlrex <16—Per Ft. ,06 
HC—1206 C Rfc. 200-400 KC. DKT. 6 tube set.. . 6.95 

rr—17 or 25 for ItC -223—Price—New. 4.50 

Cable for l!C-223 w/PL-150 each end. 1.75 

Cable for IIC-375 w7PL-6l each end.1.75 

Calde for TCS KO/65F7. 65F10. or 65F13 . 2.95 

Plug for I-H2 Indicator PL-118 . 1.00 

idugs for LP-21 Loop. PL-112 or PL-108. 1.00 

F'L-8 Filter 1200 CPS ... 1.95 

Kt'-1023 Marker Beacon Rec. with tubes. 3.79 

lt('-30I .Marker Reacon Rrc. I^ss tube.. 1.95 

Bit-.51 2 Volt Dry Cell Batterj-.|.5Q 

BC-/78 r.lbson Girl Receiver—Only .4.95 ' 

Addr 0 S» Oopf, RE • All Pr/coi Aro F-O.B-, 


WHIP ANTENNA FOR MOBILE 
AND STATIONARY USE 

TELESCOPING ANTENNA with Base Insulator: Four 
6'2" to 23'6'. Diameter taper 
from 1-1/16 to . Each section fitted with adjiislahle 
locking clamp, fan be adjusted to length required for 
freq. Brown glazed base Insulator and stand off 
. $12.95 


^TtfcL—24 ft. two piece. Bnllom section 4 ft. 
ling. Taper %•' to Bottom Sec. threaded 4" 

• .52.50 


TELESCOPING STEEL ANTENNA--3 Sections 94' 
lang. Telescoped 40". Size: to >4'. Price. . $l.5o 


iiiP-48 MAST BASE Mounting with heavy vertical coll 
spring, insulated at top to receive 
.Mast Section .MS-53. .Mast Base only 

$2.95 

MAST SECTIONS: For above MP-48. 
tubular steel, copper coated, painted— 
in 3 foot sections. Bottom section 
MS-53 can he used to make an.v length. 

.MS-52-51-50-49 for taper. Screw-In 

type. Any section—i*rlce . .... .50 each 




Pec. 

Sec, 

Sec. 

Sec. 

Sec. 

Sec. 

.550 

700 

800 


TRANSFORMERS—110 VOLT 60 CYCLE 
PRIMARIES: 

24 Volt 2 amp. 


.$2.25 


14-14 or 28 Volt 7% or 15 amp., .. 4;95 

12 %olt 1 amp. 1,50 

24 Volt 1 amp.' I’gs 

24 Volt ,5 amp.| so 

36 V.A.C. 2.5 amp.2.95 

VfT— 60 MA 6,3 V. 5 amp.. 5 V. 3 amP. . 2,45 

Vf’T- !I0 MA 6.3 V. 4 amp.. 5 V. 3 amp. 2.95 

^ Tf—200 MA 6.3 V. 6 amp.. 5 V. 3 amp... 4,75 


COMMAND TRANS. AND RECEIVER TRANS¬ 
FORMERS—110 V.A.C. 60 CYCLE INPUT 

Output: 600-0-600 V.A.C. at 250 MA. 12 V.A.C, at 3 
t-mps.; 12 V.A.C. at 3 amps. & 5 V.A.C. at 3 amps. 

<KKH-108 . .... .$0.90 

Output: 250-0-250 V.A.C. at 60 M.X. 24 V.A.C. at 6 
ampi : 6.3 V.A.C. at .6 amps. <liKli‘l09 $3.00 


MOTORS 

6 or 12 Volt AC-DC Heavy Duty reversible Motor with 

5 16 X 7/16" shaft. Frlce: New..,.. ..$2.95 

6 Volt .\C-DC Motor—Ideal for auto fans, models, etc. 

Shaft % X Used—Tested... $ 1.50 

.Model Motor—12 Volt AC-DC double end shaft 
Motor. Size: 2X4'’ Lx W x 1 ^* ll. Price ..$1.50 
110 Volt 60 cycle. Ball Bearing Motor. aPProx. 3.500 
RPM. 1/25 II.P. Shaft: 3/16" x Motor alze: 6 V 4 ' 

L X 4" 11 I'onrertcd tViie. Price. ,$2.95 

Hand Tool .Motor—12 Volt AC-DC—5600 RPM 3»i'' L 
X 1*4"’ Dia. with spllncd shaft D x H" L. Price.$2.95 
IMIDNO motor only. HO V. 60 Cycle, for auto, 

changer ., .. .$ 1,75 

Uma, Ohio • 25% Deposit on C.O.O, Orders 


FAIR RADIO SALES 


IJI SOUTH MJVIN ST. 

LIMA, OHIO 


tron Tubes has six pages giving perti¬ 
nent characteristics, data, and basing 
diagrams of 91 types of miniature 
tubes. Nineteen of these types are re¬ 
cent additions to the Hytron line.— 
Gratis 

JN-6—ELECTRO-VOICE BULLETIN 

Bulletin No. 144, issued by Electro- 
Voice, Inc., describes the new high- 
fidelity broadcast microphone Models 
I 645 and 650. Mechanical and electrical 
specifications are given on these models. 

I —Grafts 

JN.7—MOVIE SOUND BOOKLET 

The booklet “Sound for Your Home 
Movies** is issued by Sears, Roebuck 
and Company. It describes a method 
I of synchronizing a wire recorder with 
a silent movie projector to produce 
j sound for home movies. A number of 
applications for synchronized sound 
I are listed and illustrated.—Grafts 

JN-8—C-R EQUIPMENT CATALOG 

The Instrument Division of Allen B. 

I Du Mont Labs., Inc., issues a new 11- 
’ page catalog of cathode-ray tubes and 
related equipment. It lists electrical 
specifications on 11 cathode-ray tubes 
and electrical and physical specifica¬ 
tions on oscillographs, recording cam¬ 
eras, C-R indicators, voltage calibra- 
tois, time-base generators, and elec¬ 
tronic switches.—Grafts 

JN.9—CO-AXIAL CABLE BULLETIN 
1 Bulletin No. 48, issued by Andrew 
Corporation, is of interest to broadcast 
I engineers. It gives complete technical 
details on the type 737 Vg-inch semi- 
I flexible co-axial cable made by the firm. 

I The bulletin also lists and illustrates 
I accessories and fittings designed for use 
with this cable.—Grafts fo interested 
parties 

JN-IO—RELAY CATALOG 

The latest Advance Relay catalog is 
of interest to amateur radio operators, 
engineers, and experimenters. It lists 
telephone, time-delay, keying, antenna, 
latching, overload, underload, and im¬ 
pulse relays as well as several other 
types. All types are illustrated with 
photographs and mechanical drawings. 
—Grafts 

JN-II—RADIO MAGAZINE INDEX 
Radiofile is a subject index of all the 
I information published in Radio-Elec- 
TRONICS and 11 other radio magazines. 

A new cumulative index is issued 
monthly covering all material published 
during the year. The index is cross- 
referenced so that most items can be 
found under several headings. Indexes 
for 1946 through 1948 are available.— 
1-year subscription, $1,50, 

jN-12—VARIAC CATALOG 

A new seven-page catalog issued by 
General Radio Company lists charac¬ 
teristics and specifications on five dif¬ 
ferent types of Variacs made by the 
firm. Each type of unit can be had with 
a number of basic modifications. 
Drawings and photographs show all 
types .—Gratis 
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A Lesson in Theological Electronics 


By L S. 


HE lesson for today is taken from 
the second chapter of the first book 
of the prophet FLEMING. 

There dwelt nigh unto the Rates 
of the great city of HIGH VOLTAGE 
BATTERY an official of great impor¬ 
tance, known as NEGATIVE TER¬ 
MINAL. It came to pass that this offi¬ 
cial, seeing a number of ELECTRONS 
gather together spake unto them say¬ 
ing: 

“Get ye gone, O ye of little mass. 
Gird up your loins and follow in the 
footsteps of your brothers and sisters 
before ye.'* 

And they straightway made haste 
and departed. 

As they traveled in the narrow valley 
of CIRCUIT DIAGRAM they were 
guided by a great pillar of fire known 
as the INDIRECTLY HEATED CATH¬ 
ODE. When they had come nigh unto 
the INDIRECTLY HEATED CATH¬ 
ODE, a voice cried unto them saying, 
“Halt! Ye have traveled far and are 
doubtless footsore and weary. Prepare 
you camp and rest.” And they did so. 
Whereupon they named this place 
SPACE CHARGE, as it is known unto 
this day. 

But on the morrow there came a 
mighty wind, known as the ELECTRIC 
GRADIENT, of such great force that 
the ELECTRONS were driven from 
their camp, swept through the great 
forest of GRID, up the steep slope of 
ANODE RESISTANCE, ceasing not 
until they were deposited on the great 
plain of PLATE. And there they did 
rebuild their camp, as they w^ere weary 
and did hunger and thirst. 

But presently there came an inhabi¬ 
tant of PLATE, an aged atom of 
MOLYBDENUM, renowned for his 
sagacity and piety throughout all the 
land. As he drew nigh unto the ELEC¬ 
TRONS he spake thus: “There lieth 
but a few days’ journey distant a great 
city in a land flowing with ELEC¬ 
TROLYTE and AMPERES and CUR- 
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“Our answer +o ihe limlied floor space prob¬ 
lem for radio-phono-TV combination. 


KOBEL 


RENT.” And the ELECTRONS, know¬ 
ing this to be their birthplace, made 
haste and journeyed without ceasing. 

But lo! in their path stood a great 
mountain called the ANODE LOAD. 
Now there were two paths over this 
mountain, one steep and rocky, passing 
over the top and the other wide and 
smooth at its foot. And the two paths 
were known as INDUCTANCE and 
CAPACITANCE. 

Whereupon the evil ELECTRONS 
took the smooth path of CAPACI¬ 
TANCE, But presently they came to 
the great precipice of DIELECTRIC, 
and they could not pass. Then sprang 
up a mighty tempest known as the 
TANK-CIRCUIT OSCILLATORY 
CURRENT which swept the evil 
ELECTRONS against the precipice 
time and time again. But still they 
could not pass, as it allowed no AD¬ 
MITTANCE. And there they remain 
even unto this day. 

Now the good ELECTRONS took the 
rocky path of INDUCTANCE, and it 
came to pass they w’ere attacked by a 
great army of w’aniors known as 
MAGNETIC LINES OF FLUX. There¬ 
upon the ELECTRONS cried out unto 
their ruler of POSITIVE POTENTIAL, 
and he did hear their supplications. And 
so he blessed them with KINETIC 
ENERGY, and on that day there col¬ 
lapsed many thousands of MAGNETIC 
LINES OF FLUX. 

And presently they drew nigh unto 
the great city of HIGH-VOLTAGE 
BATTERY where they w’ere received 
with great rejoicing. And the ruler of 
POSITIVE POTENTIAL spake unto 
them: “My children have been re¬ 
turned unto me unharmed, let there be 
a great feast,” Whereupon many CUR¬ 
RENTS of AMPERES and atoms of 
ZINC were .slaughtered and many ves¬ 
sels of ELECTROLYTE made ready. 

But afterwards, the ELECTRONS 
having eaten and drunk to SATURA¬ 
TION, they dispersed throughout the 
city, destroying many vessels of ELEC¬ 
TROLYTE, killing many atoms of 
ZINC, and POLARIZING the rest with 
fear. And the ruler of POSITIVE PO¬ 
TENTIAL was exceeding wroth and 
condemned them to be driven from the 
city. 

And so they wander, even unto this 
day. Here endeth the lesson. 


Robot operotor devised by engineers of 
station WHBF, Rock Island, Ill., virtu¬ 
ally eliminates program interruptions 
on both AM and FM channels. The ro¬ 
bot automatically turns on an auxiliary 
transmitter and switches program to it 
if the main transmitter breaks down. 
The switchover, which involves about 
20 operations, is made by the robot in 
20 seconds. Manual switchover normal¬ 
ly requires about two minutes. 
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GREYLOCK 

RADIO TUBE BARGAINS! 


}39*i 


each 


GT, Gloss and Miniature Types 
I IKS 3S4 bSA7Gr t2Si7GT 

1S5 3V4 6SJ7GT I2SK7 

l|t4 6AT6 6SK7UT I2S07 
IU4 6BA6 6SQ7GT 2526GT 

. 3Q4 tiBEb I2SA7 25L6GT 

^SPECIAL OFFER! All above types moy be pur- 
• chased in lots oi 100 ossorted, at $34.50 per( 
) 100 , 

6AK5 T JQ / 6BG6G 

7 l|9Cea. IB3.8UI6j 

2E24.$1.8» 

All tubes in individual cartons 
[TERMS: Net C.O.D.. F.O.B. NYC. MINIMUM! 

f Order ss.oo. 

Write for Bargain Catalog C-6 

Greylock Electronics Supply Co. 

I 30 I hurrh Street >»-w Turk 7, N. 


,! m. 


GOVERNMENT SURPLUS! 
WO RIO'S LOWEST PRICE 


COMES COMPtSri WITH 

4 EDGERTON 
FLASH TUBES 
& REFLECTORS 
EAST TO 
CONVERT INTO 
A 2-WAT PHOTO 
FLASH UNIT 

OPERATES ON llOV. AC & 12V. lATTERY 

Brand new at a fraction of original cost. Contains 
finest component pans available. All necessary 
parts and complete instructions inclu^jd^Af^ 
conversion, works on IlOV AC or 
12V battery by a flick of a switch. M TR 
Immediate delivery on all mail orders 
CINEX. INC., H5 W. 4«th Sf., N. Y. 19, N. Y„ Dapi. REe 



$3.00 FOR CARTOON IDEAS 

RADIO-CRAFT prints several radio car¬ 
toons every month. Readers are Invited 
to contribute humorous radio ideas 
which can be used In cartoon form. It 
Is not necessary that you draw a sketch, 
unless you wish. 
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FEDERATED Terrific 

SP EAKER VAm ES! 

JENSEN **CONCERr SERIES 

MODEL 
A12-PM 

Heavy-duty, 
highly efficient, 
12" speaker. 
Widely recom> 
mended for PA 
and high-quolity | 
rodio'phono use. 

8 ohm voice coil, 

[ . 18 watts power 

rating. Made to sell for more than twice 
this speciol low price. Comes less trans¬ 
former, but provides for eaiy^mjm 
attachment. ^ l4«Tb 



MODEL 
H12-PM 

This fine 12" 
speaker is very 
similar to the one 
described above. 

Designed so that 
it may be used in 
Jensen ''Bass Re* 
flex" cabinets. 8 
ohm voice coil, 14 
wotts rating. 

Comes with output transformer 
6V6's. Sensational boy. 



Push-Pull 

$11.95 


JENSEN Q8P 
TWEETER 

Hoovy-dury, PM type. Re- 
produces 4000 to 15,000 
c.p.s. wheii used with suit- 
able dividing network. 16 
ohms impedance. 5Mi", overall 
I diometer. 3%" deep. Only. 






GE GD650 

Famous 6" GE speoker feo- 
turing Aluminum Foil voice 
coll and Alnico 5 Permanent 
Magnet. Excellent for re¬ 
placement use. Has "big 
speaker" quality. 

$1.98 



RCA 12" PM SPEAKER 

12 watt capacity. For re- 
plocement ond PA use. 2.15 
02 . Alnico 5 magnet. Spe- 

.$3.75 

Same, but with extra heovy, 
4.64 02 . Alnico 5 magnet. . 

$4.49 


RCA 2" X 3" SPEAKER 

Genuine RCA ovol midget 
speaker for portables, in¬ 
tercoms, etc. Excellent sound 
I quality. 


79c 



STORAGE BATTERY 

j Brand new, Willard Storage bat-^i 
tery. Delivers 2 volts. b I .25 

Please include 25% deposit with order. Bal¬ 
ance COD. Minimum order $5. Dept. C-6. 


HDN YOKK crrir 

14 PAIK Pi4CE 


ALLENlaWN, PJL 

11 FI HAMlLJWir 

AllcHlewA 3-1441 


TUNING TV LINES 

For a variety of reasons the imped¬ 
ance of the antenna transmission line 
rarely matches the input of the tele¬ 
vision receiver exactly. One of the sim¬ 
plest methods of tuning out the reactive 
element which results is to shunt the 
line at a strategic point with capaci¬ 
tance. 

This can be done without cutting the 
ribbon lead or making any connection 
to it. Wrap a short piece of tinfoil 
around the lead a few inches from the 
receiver and place a paper clip over it 
to keep it in place. 

Tune in the station whose signal 
needs the most improvement. Then slide 
the tinfoil along the line until the pic¬ 
ture improves noticeably. Usually the 
point of improvement will be fairly 
sharp and moving the foil away from 
it in either direction will make the pic- 




7 



These little units remove the standing-wave 
’kinks" from the standard SOO-ohm lead-in. 

ture poor again. Simply leave the foil 
at the best point on the line. 

The Sig-Max, a commercial unit 
which does the same job as the tinfoil, 
is shown at center in the drawing. 
Made by Telecite Television Corp. of 
East Islip, N. Y., it is a folded piece 
of metal about 4 inches long which 
slips over ribbon line. It is slid up and 
down until a point of best reception is 
found, then left in place. 

The Tenastub, made by Crystal De¬ 
vices Co., Inc., Freeport, N. Y., func¬ 
tions along the same lines. It is shown 
in the same illustration. The Tena¬ 
stub is furnished in three lengths, ap¬ 
proximately 6, 3*4, and 2 inches. The 
longer strip is slid along the transmis¬ 
sion line first for a point of maximum 
picture brightness. The improvement 
takes place over a fairly broad band of 
frequencies. Next, the 3 *4-inch unit is 
adjusted. This gives further improve- i 
ment in a narrower band. Finally, if 
necessary, the shortest Tenastub is used 
for greater improvement in a still nar¬ 
rower band. 

Small fasteners are available to slip ' 
over the open side of the Tenastub, giv¬ 
ing the effect of a closed loop around 
the transmission line. In many cases 
this aids reception still further, sharp¬ 
ening the picture noticeably. 

POLISHING CLEAR PLASTIC 

Scratches may be removed from plas¬ 
tic meter faces, dials, and other trans- | 
parent plastics easily. Simply rub Bon- i 
Ami briskly over scratch and finish 
with a fine buffer. Polish with Glass 
Wax to obtain original luster.—Law- 
re «cc Roeskot. 



BIG SAVINGS 

OD ktiA. Aeu. p«rt« and 
accMMtrtca! 148 paxes of 
values in sound and eJec- 
Ironic equipment for pro¬ 
fessionals and amateurs. 

ONI YIAR TO PAYl 

Send p*nny postcard uith 
your fiome und address to 

MWUI ElECnit 11. SKFI, 
Wwt 85l> JlrnE, Nw Tnt 


H.fICtTOItE li MIV 41111.1112 hlDin 11 
CmCAS O STOIE: jitm 


PEN-OSCIL-LITE 

'St? 

KM ^^*^^** O'"®' 

bOO mepcycl« u.h.f. # Output from zero to 125 

r writilSr .‘StoSTtlo:.. 

^S^***^**^*- test equipment 

38 Argyle Ave. Buffalo 9, N. Y. 


-SERVICEMEN'S 


RADIO parts kits 

20 A»«t. Knobs ... S .B« 

. .59 15 Assl. Sockets . . . 

fo ■ ■ ■*** Asst. Elect, coid. 2.6S 

1 ih ■** 20 Asst. Term. Strip .89 

1 Lb. Asst, cut wire . .69 20 9 " lenotb Spag. .13 

Postage. 

to 0?e'aie^. Tuner, complete Reads 

BS-iba Mc-S5ba6oo kc. . »39.9a 

remit in r-ULL FOR FAST DELIVERY 

RADIO MAIL ORDERS 
2 W. Brooduidy Dep». RE N. Y. 7. N. Y. 
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THE DANGEROUS MALE 

A Kood number of manuscripts on 
construction projects which are sub- 

tted to Radio-Electronics include a 
v.(?tachable 117-volt power cord or cables 
o ’ one sort or another carrying power. 
Krcquently we find that an experi- 
r'enter has terminated a cord at one 
c .d with a male plug, and connected 
.hj other end to a source of voltage. 

Consider what may happen. If every ] 
plug is in its socket, with no prongs 
exposed, all is well. But if (a) the 
ower is turned on or the a.c. plug is 
i serted in a wall socket with the male | 
o i the other end of the cable not 
p ugged in, or (b) the plug pulls out of 
:he chassis during operation, someone 

ay touch the exposed power contacts 
and get a nasty (or fatal) shock. Or a 
: ort to ground may destroy valuable 
equipment. 

There is a very simple but extremely 
‘mportant rule to follow in all except 
the most unusual cases: 

If any harmful voltage may appear 
at a eonnerfor >%hen it is not plugged 
into its male, that eonneelor mu»t be 
If /eiifo/e. 

Manuscripts which do not follow’ this 
rule are changed, wherever it is pos- 
• ible, before publication. However, the 
fact that so many authors show unsafe 
connectors indicates that a far greater 
number of radiomen w’ho are not au¬ 
thors may do the same thing. 

It’s undoubtedly just habit—chassis¬ 
mounting connectors are usually fe¬ 
males and cable-end units are usually 
7 ^iales. But don’t let habit get you into 
trouble. Be smart and be safe! 


MILLIONS WANT TV 

The number of prospects to whom 
television receivers might eventually be 
: old w^as put at lfi.fi million last month 
l»y Frank Mansfield, Director of Sales 
Research for Sylvania Electric Prod¬ 
ucts, Inc. Of these, three out of four 
amilies have purchased, intend to pur¬ 
chase, or are favorable toward tele¬ 
vision. 

These figures are some of the results 
of a survey on ‘’Attitudes of Non- 
Owners of Television” made recently by 
^^ylvania. The interest in TV represents 
rn increase of about over that of 
1945, when less than half of the fam¬ 
ilies in TV areas were favorably dis¬ 
posed. 

The survey revealed that at least 1.58 
million sets will be purchased in 1949 
but that as many as 2.71 million might 
be sold if the industry improves its 
sales techniques. A part of the probable 
failure to attain the maximum figure 
is attributed to confusion over pricing, 
frequencies, and screen size. 

While only Ifi^c of the people in tele¬ 
vision areas had actually seen a tele¬ 
cast in 1945, 89^^ indicated they had 
watched the screen in the current sur¬ 
vey, confirming the tremendous gains 
the medium has made. What is more 
(Continued on next page) 
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One man TV installation 
now easy, quick, positive 


THE NEW McMURDD SILVER “TENN-ALI6NER” works on 
the audio or video carrier, and makes it pos¬ 
sible for one man to quickly and surely match 
and orientate even the most complicated an¬ 
tenna systems on all TV channels. 

Simply place the cabinet pick-up unit near 
the receiver. Connect the antenna lead-in to 
the back plate terminals. Run a short piece 
of the same transmission line from the cabi¬ 
net to the antenna terminals of the set. 
Switch the receiver to the desired channel, 
and tune in the test-tone, video carrier or 
music speech being transmitted. No separate 
line is required between the set and roof 
positions, as the transmission line itself 
serves both as antenna lead-in, and dual 
communication link. 

Clip the special headset across the trans¬ 
mission line connection at the antenna to 
actually hear the re-transmitted signal. This 
“upstairs” unit has been designed to allow 
full freedom of the hands at all times. Extra 
trips between roof and set are now unneces¬ 
sary. Since the measurement is aural, the 
ratio of received signal to noise may be easily 
observed, and no misleading effects can exist. 

See this amazing “TENN-ALIGNER” at 
your favorite jobber today. Model 914 com¬ 
plete for one man operation is only $23.95 net. 

Special lip mike and extra head set for two- 
way communication $11.00 net. 



When more than one mon is on the in» 
stollation the extra set of headphones 
plugs into the ‘‘downstoirs” cabinet for 
two-way communications without the ne¬ 
cessity of a separate transmission line. 


look to McMURDO SILVER for the NEWEST in TV Service Equipment 


Send for CatalOE 

See these and other 
McMurdo Silver 
LCETI instruments at 
your favorite jobber. 


cvn 3T 'flAftS OF RADIO iN'&IMilRINO ACHIEVEMENT 

EifFCUriVE opricti MAil% SI . N-iiTFOiiD i. 

FACIOHT UrFFCI \ -i M 9 MilH ||1.. Si. CCPNN 
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TELEVISION PARTS! ! 


Ogr new catalog lists hundreds of new 
I television items; sets, parts ond accesso* 
I ties at unbelievably low prices. Write 
1 today—it's free! 


TELEVISION TRANSFORMER 

I Prr, I 15 Volts 60 Cycles Sec. 2500 Volts @ 
2 ma.; 6.3 Volts @ ,6A.: 2.5 Volts @ I.75A 

_ PRICE $3.85 

MODEL NFRO—RADIO NOISE 
FILTER 

if if doesn't work, send if bock!! 

We absolutely guarantee that our Model 
NFRD will eliminate all line noises when 
properly connected to radios, television 
sets, short wave sets, motors electric 
shavers, refrigerators, vibrators, oil burn 
ers, transmitters, and all other sources of 
interference. This unit will carry up to 12 
amperes or I’/j KW of power and may be 
used right at the source of interference or 
at the rodio. 

Small siie only 3"x I •/2"i7'/2"- Ar 
I Very low price only EACH wl'vD 


Pre-Aligned TELEVISION KIT 

I Similar to Famous RCA 630TS and 830TS 
I Circuits. Complete 12 Cho-pel Tuning. 
30 RCA Tubes, including rectifiers ond 
Video. New, improved daylight viewing. 

6u lt*in power for picture tubes, up to 16 
I inches. PM speaker with Choice (Better 
tone and volume—no hum). Special 
mounting bracket for 16" tube available. 
I Simplified step-by-step instructions. 6 Full 
scole lithographed blueprints. All hard 
ware and w re supplied. Eiceptional Lang 
Range reception. All components mounted 
I to chassis. 

$168.50 

less PICTURE T UBE 

—TV cabinet to match $42.50 

—Brocket to mount 12" tube .75 
—Bracket to mount 15" or 16'^ 

tube 3.00 


—TELEVISION COIL ASSEMBLY. 
Consists of a set of 5 slug»tuned coils 
mounted on a bracket e 1 I/j ' and 

which can be resonated in the frequency 
range 21*29 me. This unit can be disas¬ 
sembled readily to make up a Television 
I stagger tuned Video I.F. Amplifier. 

Our PRICE ONLY $. 33 


INTERCOMMUNICATION SYSTEM 

A low priced system for executives, profes- 
I sionals or home use. Consists of a master 
I station ond one remote. Simple to oper¬ 
ate, simple installation. Neat, rugged, 
beautifully finished wood cabinet, will fit 
I anywhere. Complete with tubes—ready to 
operote. Ideal for use as Radio Baby 
I Nurse. 

Price $13.95 


SPECIAL! SPECIAL! 

I Mommoth assortment of radio and elec¬ 
tronic parts, not less than TEN POUNDS 
I of such items as transformers, chokes, con¬ 
densers, resistors, switches, coils, wire, 
hardware, etc. A superbuy for experi¬ 
menters, servicemen, ond ama- jir 
teurs for only. 


Satisfaelion ouaranleril on lU merchandise. 

All prices F.O.B. New York City 

WRITE FOR FREE CATALOGUE T6 

'RADIO DEALERS SUPPLY CO. 

154 Greenwich St. New York 6, N. Y. 


TUBES-TUBES 

TKKIIIF1< \.\l.l K.-.* up ihuv <tt up to i>lt 

iiuf.it nuuiitioii. i;i Al(.\.\TKKl) yo D.WS! 
L n'cal. il I arl.»ris. 
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7v.6 
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7C6 
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6X5 

I7SK7 

35Z5 


I2BK7 
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3523 
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TUBE CARTONS 


. MINIATURE (rxrx2-«“l Per 

lUU 

$0.98 ' 

UT bUE tl'/ 4 "'xl'/ 4 *x 3 * 4 "> Per 

too 

1.25 1 

' MEDIUM 1 1' z'xl' j"x4' 4 ") Per 

100 

1.49 4 

LARGE <2-x2“x5*') Per 100 


1.79 ^ 




RADIO CO. 


S-T-R-E-T-C-H 



YOUR DDLLARl 
WITH THIS BIG 
1HC FAGt 


TELEVISION, ELECTRONIC PARTS, HIGH-FIDELITY 
RADIO, HAM GEAR, PUBLIC ADDRESS EQUIPMENT, 
PARTS AND WORKSHOP TOOLS 

Write today for the 1949 Lafayette- 
Concord catalog. A penny postcard will 
do the trick. You'll find pages and 
pages of the finest equipment at new, 
low- prices. Use the catalog to order 
everything you need and save both 
time and money. You'll like shopping 
from this mammoth bargain guide. 

Wrffe for your copy today, ft's froel 

LAFAYETTE-CONCORD 

organixohon 

^AFAYETTE-CONCORD, 

D«pl. JF-9 

too Sixth Avenua, New York 13 
901 West Jockson Blvd., Chicago 7 

□ Please rush free catalog No. gji 
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PORTABLE 

DC 

AMMETER 
005 AMPS 
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l ti.W To .\ Mi l, 
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viilts. llt’.-istaiMO and iiijlJi 
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iJiirri.r ktiifo i'.Ikp huintcr. 12 riui.i m. v.-- 

iiM'Ui I'tifri't . 1 ,'. i. iiu i.'^iiiiK electrical aunliances, 
b.ittery charging, motor work, automotive, industrial 
and medical eapt. l.NiT.i'Hl.S i.air ;i»r . lii» i, ^t l.-.Hl-t 
ait.l l>lm k riii'i il luntiol li,l iMrr>iii): t-.iji.v 

NKW: Shpji. wt. S llrN niors.X.NDS AA at 
S iH.li AT TWU K THIS MtW I'KH i; ul ..ntv 53.95 


important from a sales angle, 91% of 
the total families contained at least one 
member who is favorable to television. 

The survey results include exhaustive 
breakdowns of the percentage of people 
who do and do not want to buy -now 
or in the future—and why. For in¬ 
stance, 4.6 million families are inter¬ 
ested in buying, but only 2.7 million 
are likely to buy this year. Those who 
mean to delay say they will do so be¬ 
cause they believe prices are too high, 
that there are not sulliciently varied 
programs, or that programs are not 
good enough. 

One interesting point is that the 
largest number of potential prospects— 
77%—earn les.s than $100 a week. This, 
according to Sylvania, places the fu- 
tufe of TV with the great middle-in¬ 
come or mass market. The figures 
should explode forever the myth that 
television is or could ever profitably be 
a luxury item. 

' Cbirtp-Jfibe Pcarg aao 

iln i2>ernsb.ick ^Diibltc.iuoiis 


HUGO GERNSBACK 
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Modern Eleetries . 


Eleetrleal Experimenter . 

.1913 

Radio News . 

1919 

M Invention 

t9?« 

Television 

. 1927 

Radio-Craft .. 

..1929 

Short-Wave Craft. . 

1930 

Television N«'wx 

1931 

Wireless Assoeiatlon of Ameriea 

1908 


ol the q^r Mbrnrt*s *n the cu.iiiry slil) nxve 
of FLl-rTRICAL EXPERIMENTER on file tor 
iitliicste.i readers. 

‘ JUNE 1915 

ELECTRICAL EXPERIMENTER 

How to Ruild a Teleg rap hone, by Sam¬ 
uel Cohen 

The (Jripenberg Selenium Cell, by Sam¬ 
uel Wein 

A Mercury Break Wirele.ss Key, by 
H. C. (Iraham 

A New Type Sending Helix, by J. H. 
Alden 

Intensifying Radio Signals, by H. Secor 
Spectacular Discharges and Large 
Tesla Coils 

“Electrical Dog" Follows Beam of 
Light 

The Fessenden Brooklyn Radio Station 
The Kolster Radio Dec remeter 
A Commercial Type Helix 
Variation of Strength of Radio Signals 
Improvements on Detectors 
The Per ikon-Elect ra Detector 

PRIVATE TV FOR JUNIOR 

The major interests of the nation are 
often mirrored in the children's toys, as 
witness the large sales of toy guns, 
tanks, and airplanes during the war. 
The latest indication of television's 
widespread importance is Junior's Tele¬ 
vision, manufactured by Junior's Tele¬ 
vision Co., Inc., New York. Making use 
of one of the oldest forms of home 
entertainment to imitate the newest, the 
unit consists of a lantern-slide pro¬ 
jector and a special translucent screen. 
The screen is mounted in a frame on 
which “controls" are pictured and which, 
in general, looks like the front of a 
television receiver. 
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HALLICRAFTERS T.54 and 505 
Insufficient picture height may be 
caused by low plate voltage on the 
12SN7 vertical oscillator. In two cases 
this was traced to the LS-megohm 
plate load resistor R78 changing its 
value. Replace this resistor with a good 
1.6-megohm unit with a 1-watt rating. 

Guy Naylor* 
Baltimore, Md, 

. RCA 630TS, CrosUy 307TA 
High voltage failure in these and 
other sets with similar horizontal cir¬ 
cuits may be caused by poor 6SN7's in 
the horizontal discharge circuits. Such 
tubes often test good in emission-type 
testers, but their quality may be 
checked more definitely by measuring 
the plate voltage on the tube. The nor¬ 
mal voltage is —37 volts. (Yes. 7}nnu8 
37!) If the voltage swings positive, the 
tube is bad. 

Prescott R. Dow. 

Woburn, Mass. 

. MAJESTIC 7P420 

Frequent tube burn-out in this three- 
way portable can be caused by a gassy 
50B5. When this set is operated on 
a.c., the filament voltage for the bat- 
tery-type tubes is supplied by the 
cathode current of the 50B5. High 
cathode emission will result in abnor¬ 
mally high voltage across the filament 
string. Replace the 50B5; then check 
the voltage across each tube to make 
sure that it is normal. 

E. V. Schwartz, 
Lns Angeles, Calif. 
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SOLVES EVERYDAY 
PROBLEMS 
HELPS YOU GET 
AHEAD IN LIFE 

How many times have you lost money because of a mis> 
take in figuring? Do you know how to figuro quickly and 
correctly? Can you figure discounts, interest rates, taxes 
and all the other calculations you meet up with in ygur 
daily life? 

Are you having trouble qualifying for Civil Service Exams 
or Armed Services Promotions, because you're not up on 
mathematics? 

Here is the book that gives you a good background in 
mathematics: that takes all the irritation and drudgery 
out of it. You don't need to be scared of mathematics, 
because here's the subject explained without frills, with¬ 
out useless computations. Here's the book for men in radio 
jobs: for business men: technicians and craftsmen, explain* 
ing and answering everyday mathematie problems In easy- 
to.understand words and illustrations. 

Yes. It*s the key to a simple understanding of mathe¬ 
matics. It's a real home-study course in mathematics for 
the man who's alert to its importance In the world today. 

ELEMENTARY MATHEMATICS 

• EASY — SIMPLIFIED — PRACTICAL • 



RADIO 


“CONTENTS OF BOOK-1 


I charter I. Arithmetic — AddlHon — Suiitractlon — I 
MuUiidicatlon—Division. ^ 

CUAM-reB i* c- _____I 


Mulliid leal Ion—Division. 

CHAPTER It. Factoring and Cancellation—Fi-aCtinns 
I —Dec!mala—PorrentaKo—Ratio—and Proportion. 

' chapter 111. The .Metric System. 

I chapter IV. How to .Meaaiire Surfaces and Capac. 
• Ity I Geometry), 

I CHAPTER V. Power* and Involution—Root* and Evo- 
I hit ion. 

I chapter VI, Mathematics for the 
I Manual and Technical Craftsman 

I —Thermometer converalnna— 

Graphs or Curve PlottinR—Loe. 

, arltnma—Uae of the Slide Rule. 

I chapter VII. .S|>erlal Mathematics 
* for the Radio Technician. 

I chapter vtil. Commercial Calcula- 
I tions — Interests — Dlaeounts — 

I .Short Cut Arithmetic. 

chapter IX. Weights and Meas- 
I urea—Uaef 111 Tables. 

I Send Stamps. Cash or Money Order. 

•/ Thtt Jndttpunablf TECHNIFAX 



AND 

WITH THIS MODERN 

SERVICE UNIT 

TELEVISION ond FM rodio present un-limited 
opportunity for service PROFIT . . - Your 
profits ond service require the best equip¬ 
ment . . . SER-V*LUX. 

pk Custom built instruments ovoil* 
oble for oil types of service ... or, 
unit con be supplied with blonk 

panel. write for bulletin D 


/( Caa H* ' arri><< RAodily 


I >‘4 


la.) 


110 N. FianMi St.. Chci d. S. lii | 




SERVEIUX 

MANUFACTURING CO. 
39lh end Buchanon Ave. 
GRAND RAPIDS. MICH. 



TRANSFORMERS 
AND 
CHOKES 

t I 5V OOcy. IVPl'T 

CoUservatiVfly R.'ttcil 

2.5.vr 6.5 m. 17 MO KMS. S3.2» 

2.5V 3A. 7V. 7 \ 23000 Teal...24.00 

6.3V 2ACT. 6.3V 2ACT . 2.45 

Fil. Tran»._ .'.V/ilA . 2.25 

Fil. Tram.-5003: ll.llV / .IJAI T 5V/2A. . 1.85 

r.i. Tran*_.".On/: ti-IJV 1 At'l. ll rJVCI'TA. 2.75 

Fi'. Tran*—.“.103: n,3V lA. H.3V 1 A. «.3V lA. 2 

Fil. Tran*.—.M 2.3; O.lIVCT/.’VA. ll 3V /) A. 2 25 

Fil. Tran*—r> I 27 : <1.3S'CT 3.2%. O.riVCT/1 A . . . 2.2S 

F.l. Tran* _ 747lMt7-t : H. I V' l .“ A. 2.95 

Fil. Tran*—I : 2 ..')V I 7 5A. 6.5V/8A. nV , 3A. 

rt.r.V .(lA . 3.95 

Plata Tran*—ri088-i: lrt20VCT/lOOMA.tl.95 

Comb. Trans.—I K»0A: 78V i).3VFil. 4.0C 

Plata Tran*.«.l.->.34.0: 800V 4nMACT. 

7 00VrT .301 lM\. 6.95 

Plata Tran*.—I r..34 1 r,: OftOV ttOMA. 4.95 

Comb. Tran*—.-, 111 : 300V/42MA. 30HV/42MA. 

r.r.V I25MA ir.V II.-VMA. 4.5t 

Talv. Trans_JOKOVt'T ">nMA. «.3V/|,2A. 

8 .:iV ).2A . 5 95 

Comb. Tran*_C,sr>608: 88 t)VCT IT.OMA. TiV .3A. 

n..3 fi.2.3A .5.2* 

Comb. Tran*—KSH03I: .'iH.’iVCT 80.MA. .•>V/3A. 

ft.3 ft% . 4.2' 

Comb. Tran*—.“ift-.ft: .'i2.“>VCT T.-,MA. .TV 2A. 

ft.3V I. 8 A. lOV 2A . 4.45 

Plata Trans—ftHGfltiO; 3««VCT. 3il0vrT. Aiipmx. 130 

MA. 2.25 

Auto Trans.—3 I.I43B: OOV. KOV. 70V. 2 95 

Chokas—0;)ItY. 2A. $1.25: 8 ..'» HY. 123 MA.. 1.50 

Chohas—2.-,||V. fl3MA, 51.00; ft HV. 1 r>r» MA. I.^o 

Chokas—Dual 71IY. 7,3M\: 1 III . ftOMA. 1.65 

Choka*—Dual 2IIV. IftOMA. 75c: Dual 2..'511Y. l.TOMA 1.2* 

Chokas—1 I BUY. 13i)MA. 54.25; .OIHY. 2.3A. 1.4> 

Chokas—33IIY. ..33A. $7.25; Dual .r.DY. 38i)MA. ... I Oft 

Choka*—.tHY. 40MA. S5«-: 2IIY. 2ftftMA. 75 

C»>oka—D"*<r I20HV, I7M>. 9 *' 

Chokaa—.tllY. '.'ftOMA. $*.45: 2 IVY. 2ooMA.1.20 

SEND FOR LISTS OF TRANS. $. CHOKES 


HIGH 

POWER 

RESISTORS 


1000 Dhms 

60W 

IRC 

Luks 

25c. 4 for 

$0.95 

10 Ohms 

SOW 

W.I,. 

Ferrule 

26c. 4 fur 

1.00 

125 Ohms 

2 nw 

Olass 

Ferrule 

30c. 3 for 

.85 

550 Ohma 

20W 

Olass 

Ferrule 

30c. 3 fnr 

.85 

3300 Dhms 

7S\V 

(tiass 

Ferrule 

45c. 3 fnr 

1.30 

600 Ohms 

35W 

Glass 

Ferrule 

30c. 3 fur 

.85 

700 Ohms 

sow 

(tIaBB 

Ferrule 

70e, 2 for 

1.35 

1300 otims 

IHW 

IRC 

I4JL'S 

15c. 7 for 

1.00 

4000 ohms 

20M' 

W.L. 

Lugs 

20c. .1 fnr 

.95 

Send for List of 

ether value*. 





VIBRATORS 




TH 1210. 12 vilo. ri Pin .Sl.OO ea. 

0.\K V-OOT.*). 24'32 Vilc. 7 pin . .. I 00 ea. 

Mai. T>pe (}5S4t'. 12 nlr. T, pin. I.CO ea. 

.Mal. Tjpe t;620-t'. 12 vdc. 4 pin. 1.00 ea. 

Uatliaart 112. 0 r. HC. 6-Pln special . . 1.00 ea._ 
.Mfrs. quantities In all l.tpea aralUiile 

BIRTCHER TUBE CLAMPS 

P 2 fl-A. P2B-A2. 

92' -R, 02fl-m. 

U 2ft-113. »»2«-H33. 
nSBC . . e t2c ea. 




★★★ SPECIALS ★★★ 

INTERPHONE CONTROL BOX 

I’eriulls transfer of I1..S. frtmi rereiver 
4" X 4* «tl. X 2" ll. t’niiiahi'. .IK 33.\. 
.IK-:i4.V. TiiKxle Sw. l.uin. Tip. I'ot. SO.ehm 
O hm Term. Sirlp. 

A Heal Huy. I'rlrc $1.00 

BAND PASS FILTER 

-7dl73. .'^harp hand pass peaketl at TOO <p^. 

Uai)d-M iiilh; d-IO cyrh-s at 20 illi. Iiouii 
troin eak iliKh in IiIkIi Itnpedaiu-e. ran 
he pliiKfteil lulu 'pliniie iiutpiil of rerei\er 
fiiT KiMhI resiilis. I'uis out L^U.M Neu. wiili 
einult (liaxTaiii ... $2.00 

NAVY LINE FILTER 

flK loo .%nip \\72x.‘’i .MFD .MIV nil 
ttllcl ron.l. 110 V.\t*. IM- $1.98 

HEINEMANN CIRCUIT BREAKERS 

«‘an lie imeij fnr .\4' and IM' oPorailon. 
Anu>eiV!i .(plO. 3. 7. 10. -’lO. 100. l.iO. 

Slierial .. 

10 for 

100 .viup :i Foie 2 .$nv 

VOLTAGE REGULATORS 

U-lanil .10.1 to .11.1 .\mp «0V . $2.95 

Ulan.l 22 ,’inV :iu.\ lii. 11)V 3.7 out 2.95 
Wfhsler .1 to a .\mp lur K14H (tiin- 

sight .2.95 

Ka.vilieon I'rl. 1)2 l:iKV/l.1.\. 

.17-fi3rY. See. II5\77.1.1.$. 

S2KVA. .Dfil'.F. .. 99.50 




1619!! 

Type 1619 varuum 
raost ver«allle high 
$.21 ea. nr .1 for . 

16191! 1619!! 

tubes, ortal based pentmle. . . 
pervesnre tube at A New low 

. The 
Prire. 
$1.00 

INSTRUCTION MANUALS 


HC 312. RC 342 .. 


SI.25 

sell 2«1 . 

■ $1.25 SCR 108 .. 

1 25 

.Mark 11 

1.00 SX-32 . 

1 00 



UPRIGHT CAPACITORS 


Fig. 

Mid. 

Voltage 

Terminals 

Mfrs. 

Price 

B 

1 

600VDC 

2 

Acr 

35c. 3 for Sl.OO 

E 

.25 

400VDC 

2 


39c. 3 for 

I.IO 

E 

.5 

600 V DC 

2 

Solar 

35e. 3 for 

I.OO 

E 

1 

600 V DC 

2 

Micamold 

39C. 3 lor 

I.IC 

U 

2x.5 

600 V UC 

3 

Solar 

4gc. 3 lor 

1.45 

B 

3x1 

bOOVDC 

3 

Gudeman 

55c. 2 for 

1.05 

B 

.25 

400VOC 

2 

Aerovox 

39c. 3 for 

1.10 

B 

.5 

600 V DC 

2 

Solar 

35c. 3 lor 

I.OO 

B 

.5 

600 V DC 

2 

Aerovox 

35c. 3 for 

1.00 

E 

1 

40UVOC 

2 

CD. 

35c, 3 for 

1.00 

B 

.1 

400VDC 

2 

Aero 

40c. 2 for 

.75 

B 

.4 

600 V DC 

2 

Gudeman 

39c. 3 lor 

I.IO 

D 

.1 

600 V DC 

2 

Aero 

45e, 2 for 

.85 

B 

2X.I 

buovuc 

2 

Aero 

50c. 2 for 

.95 

E 

i.75 

4Q0VDC 

2 

CD. 

35c. 3 for 

1.00 

D 

3x.l 

600 V DC 

3 

Tol^ 

55c. 2 tor 

1.05 

A 

2x.5 

600VDC 

3 

Gudeman 

49c. 2 for 

.95 

B 

.1 

600VOC 

2 

Aer 

45e. 2 tor 

.85 

B 

^ 1 

600 V DC 

2 

Gudeman 

4&C. 2 for 

.85 

D 

1 

500 V UC 

2 

G.E. Pyr 

45c, 2 for 

.85 

A 

1 

500VOC 

2 

G.E. Pyr 

45c. 2 for 

.85 

B 

.1 

600 V DC 

2 

G.E. pyr 

45c. 2 tor 

.85 


Send tor Lists ot otner values. 



OIL FILLED CONDENSERS 


FREE ! FREE ! FREE ! 
CEC FLYER OF BARGAINS YOU NEED 

WRITE OR PHONE OIGBY 9-4124 


1 .MFI> 
1 .MFP 
1 MFD 

3 .MFD 
.1 .MFD 

1 .MFD 

2 MFD 

4 .MFD 
0 .MFD 
: .MFD 

10 .MFD 
15 MFD 


7000 VDC 
liOOO VDC 
lOoO VIH' 
2000 VDC 
lOOO VDC 
1.100 VDC 
1000 VDC 
1000 VDC 
fiOO VDC 
HOO VDC 
1000 VDC 
1000 \'DC 


$3.27. 2 for $6.50 
$2.60, 2 fur 5.00 
57c. 2 for 1.05 
$1.15, 2 for 2.25 
95c. 2 for 1.80 
95c. 2 for 
67c. 2 for 
87e. 2 for 
65c. 2 for 
95c. 2 for ... 
$1.75. 2 for 2.50 
$2.25. 2 for 4.50 


1.80 

t.30 

1.70 

1.25 

1.80 


OTHER TYPES AVAILAHLE 


S3.00 
MINIMUM 
ORDER 


All merchandise guaranteed. Mail orders promptly filled. All parts. F.D.B. 
New York City. Send Money Order or Check. Only shipping charges sent 

COMMUNICATIONS EQUIPMENT CO. 

WANUrArTURERS QUANTITIES aVAILARLE 

131 LIBERTY ST.. N.Y. 7. N.Y.. DEPT. C6. PHONE DIGBY 9*4124 


SEND FOR LiSTS OF OTHERS 
932 PHOTO TUBE 

ThU Ttihe i» a Gan Phototube havlnR 
S -1 neaponne. particularly senaltive 
to Red and Near In¬ 
frared Radiation. 

Can he uaed with 
Incandescent licTht 
source. Send for 
DaU. Price . . $1.2s 


$3.00 

MINIMUM 

ORDER 


JUNE. 1949 













































o/RADIONlC .ife 

^eieoid ^K 2«^ 

^ TV RECEIVER The famous RCA 630TS design 
01 sq. in. picture. 30tubes. Beautiful 
^ cabinet. 

TV ANTBMMA Hi-Lo freq. 2 dipoles with re> 
Hectors. B ft. steel mast. Hardware.^ E 
^ brackets, insulators, complete....^# • 


RCA model. 400V © 200 ma, 
' 6.3V # 4A, 5V @ 3A. Shell type, uni- E^ AC 
versal mounting. Shpg Wt: 9 lbs.# 


Genuine RCA. 10 watt. 12** speaker. 
Powerful Alnico V magnet. 3.2 ohm AC 

voice coil. New. Beautiful design.^^*7 3 

Standard brands up to 80% off. Send for list 


RADIONICS."£i':/ 


TrlooM *rbe8ter Entraace 
170L Naum Strut ic New York 7, N. Y. 
worth &-0421 iz Open dallj 0 to 6—Satnrdaj 9-5 


-kiV-Ki.. “AIL TODAY! 


K ■ 


*rA ., 1 

»»* AC'***** . 1 

nmab ■■"■■■=■■■' ,....--" 

aodk^ss.■■■;;;. 

ClT’^ . 


: ■!* 


STA't^ " ■ ■■ ^ 

—r--.. 


1—1]39 PHONO AMPLIFIER-, 

2 Tube AC-DC 

3 at SI.25 2 tubes—50L6—3SZS SI 

PHONO OSC—.2 TUBE $2.75 

Uses 3525, i28A7. 2 tubes SI .20 
PHONO AMPLIFIER 

3 Tuba AC-DC n.69 

3 at SI.49 

Volume and Tone Controls, 
l ies 12HQ7. 35Z5. 5DL6. 

Set of 3 Tubes.$1.35 

Output Trans.. .32 

5" Alnico Speaker . t.iO 

. 6** PM Speaker. 1.45 

AI.UANCK rilONO MOTORS. 2.50 

I'lCKUP $1.79 INCH tH'TlTT I’lCKl’P 1.99 

^ ALL ABOVE WIRED A TESTED 
$t Deposit on all orders. Free Catalog RE 
RADIO MAIL ORDERS 
2 W. Broodwoy. New York 7, N. Y. 



sim HIGH SPEED DRILLS 



MICROMETERS 


I OvoM* ptoM. pr*. 
f cwonwigiiwercdand 
CoratwHy rooUd to 
ei«*ioii9irfo.Afl«ww. 
. each $2.2S 
. eoch 3.SO 
. eoch 5.90 
. eoch 6.50 



All New Drilltl Or>o. voiwe $15. 

30 oworted sixes ofMOengtht $3.90 


, ^ ^ »»• «>« wn Disotirrivi cataloo 

ScvhJ cfcectfp moMy Ofdsr or cash. 25% doposit roqvircd 
__o«_C_0;_D;_ocdert All niicsi F.Q, B. Culver Ciry Calif 


AIREOItm SALES GO.. INC. 


W. iE 

tJi.h 


Li*COplC 



.\YOUII HOBBY! 
DBSEBViS...J 



FRlCf^lON 
JfWfifAS 
ICgfW DPfKflif 


f Tinkering with your teieviaton 
F oet, or building your own radio 
/set? For precision work of every 
, type, these eight Jewelers Screw 
, Drivers are perfect! Complete Set 
of Eight, from the smallest size 9 
up to size 2 . . . and they’ll handle 
the most delicate Job! Finest tem¬ 
pered steel blades . . . lowest price 
EAkAA I imaainable! 

^Money-Back Guarantee If Not Satisfied 

PINE WATCH COa 

29 Eld.id.B SI.. R«. 40 S’* Nee Yark 2. N. T. 


Paul ^'arc has been elected head of the 
Electronics Parts Division, Allen B. 
Du Mont Laboratories, Inc., of Passaic 
and Clifton, N. J., announces. 

While associated 
with P. R. Mallory 
& Co. as consulting 
engineer (1935-39), f, 

Ware developed 
and patented a new 
method of induc¬ 
tance tuning which 
became the Mallory 
Inductuner, later 
incorporated in the 
Du Mont Inputuner 
under the Mallory-Ware patents. From 
1925 to 1935, Ware was consultant for 
Splitdorf-Bethlehem, Sonora Phono¬ 
graph, R. E. Thompson, and also for 
Monmouth Memorial Hospital, develop¬ 
ing for the latter a hospital paging sys¬ 
tem. He has also engaged in the design 
and manufacture of radio sets for 
Macy*s, Bamberger^s, John D. Williams 
Export, and others. 

Dr. F. Stanley Atchison has been ap¬ 
pointed chief of the Missile Intelligence 
Section of the National Bureau of 
Standa^'ds, where he will investigate 
intelligence systems for guided missiles. 
Dr. Atchison has worked in nuclear 
physics, in design of radio proximity 
fuzes for bombs, rockets, and mortars, 
and in the design of electronic systems 
for guided-missile control at the Na¬ 
tional Bureau of Standards. In connec¬ 
tion with the proximity fuze work, he 
was technical advisor to the Air Force 
in the Pacific theater during their first 
use of proximity-fuze bombs in the in¬ 
vasion of I wo Jima. 

j Robert C. Tail, Pittsburgh banker, for- 

I merly of Rochester, is new president 
of the Stromberg-Carlson Company, 
Rochester, N. Y. He succeeds Dr. Ray 

j H. Manson, president since 1945. 

Roy Boscow has been named general 
sales manager of the Magnavox Com¬ 
pany, Fort Wayne, Ind. 

' Dr. Paul Wang has joined the staff of 
the X-Ray Laboratory of the National 
Bureau of Standards^ where he will do 
research in X-rays and nuclear physics, 
particularly betatron and high-voltage 
equipment. His present investigations 
include the design and development of 
a new type of ionization measurement 
equipment. X-ray-dosage research, and 
experimental verification of modern 
theories of high-energy radiation. 

John W, Uteoht has been appointed to 
the staff of the National Bureau of 
Standards, where he will be concerned 
with development of new electronic ord¬ 
nance devices and related equipment in 
the Ordnance Engineering Laboratory. 

Mr. Utecht has done research on VT 
proximity fuzes for projectiles, rockets, 
and bombs. He has also conducted in¬ 
vestigations leading to improved design 
and development of solenoids, shaded- 
pole motors, gear trains, and turbine 
wheels and blades. 


^HARO-TO-GET PARTS^ 

POWERFUL ALL-PURPOSE INDUCTION 
MOTOR 

IDEAL foe experimenters— iql USES 

Sturdily cunstructed to preciaion 
lUndards. tliia svIf.atartlnK ahaded 
pola A.C- Induction muior la p«iW' 
erful enouRh for a number of uaea. 
Some of these are: Automatic Tim- 
inq Devices, Current Interrupters. 
Electric Fans, Electric Chimes. 
Window Displays, PhotoceM Control 
Devices, Electric Vibrators. Smell 
Grinders. Buffers and Polishers, 
Miniature PumPs. Mechanical Mod. 
els. Sirens, and other applications 
Consumes about IS watts of 
power and haa a speed of 3.000 
r.p.m. When geared down, this 
sturdy unit will constantly oper¬ 
ate an IS-inch turntabla lor^-^ 
with 200 lbs. dead weight—^THAT'S POWER! 

DImeiislone 3- h»Eh by 2 - despi 

has 4 convenient mount ms studs; shaft s long 

bv 3/16* diameter, and vuua *n •^lOuHRnlnR ^oll- 
retaining bearinsa. Dealwned for 110*20 voTts. 50*60 
cycles. A.C. only. 5hp. Wt. 2 Iba. 

ITEM NO. 147 ei OC 

YOUR PRICE. #laT9 



ULTRA MAGNET 

LIFTS MORE THAN 20 TIMES 
ITS OWN WEIOHT 
LITTLE OIANT MAONET 
Lifts 5 lbs. easily. Weighs 4 os. 
Made of ALNICO new hlRn*magnptlo 
steel. Complete with keeper. World'a 
most powerful magnet ever made. 
The ex|>erlmenccr and hobbyist will 
And hundreds of excellent uses for 
this hl^h quality permanent magnet. 
Measures Ix 1 V<|*. Ship. Wt. 
Ihs. 

ITEM NO* ISS 
YOUR PRICE.. 


$1.25 



GENUINE MICROPHONE TRANSMITTERS 

Kegular telephone trans¬ 
mitters taken from a lame 
telephone supply ciimpany*! 
overstock. Work perfectly 
on 2 dry cells. Can be 
used oit p.A. syatems. call 
svstems. lnter*communlca* 
tlons Beta, short-line tele¬ 
phone circuits, house-to- 
house Or farm-tO'farrn 
’Phone lines, also to talk 
through your own radio or 
as concealed dictaphone 
l>irk*up. Useful replace* 
men IS on battefy*operated 
rural telephone lines. 
THESfe: ARE GENUINE 
TUANSMITTEKS. MADE BV 
KELLOGG. WESTERN ELECTUIC AND STROMBERG* 
CARLSON, excellent In appearance and operation. A 
remarkable value and ona seldom offered in these 
times. Ship. Wt. 1 lb. _ 

item no. 160 Cl OC 

YOUR PRICE. O I • 



WATTHOUR METER 



I 10- 


ready for Imrr 

Designed for regular - 

volt. 60 cycle 2*wlre A.C. 
circuit. .Simple to Install: 
2 wires from the line and 
2 wires to the load. .Sturd* 
Ity constructed In heavy 
metal case. 8 i/^* high. 6 I/ 4 * 
wide. 5* deep. WestInghouSe, 
G. E. Fort Wayne. Sangamn 
or other available make. Shp. 
Wt. 14 lbs. 


AMAZING BLACK LIGHT!I 

PnwrrMii • SO*Watt Ultra-Violet Source 


anurre of ultra-violet tight for 

Breneral experimental and enter¬ 
tainment u>»e. Makes all nuores. 
cent substances brilllanliy Tumi* 
nencent. No transformers of any 
kind needed. Fits any standard 
lamp socket. Rrinirs out heau- 
llful opalescent hues In various 
types of materials. Swell for 

amateur parties, plays, etc.; to 
olitain unique lighting effecls. 
Bulb only. Shp. Wt. 2 Ihs. 

ITEM NO. 87 Cl OC 

YOUR PRICE. 9 I .TO 



WESTERN ELECTRIC BREAST MIKE 

This IS a tine light-w light air. 
craft carbon microphone wetgha 
oniv 1 lb. 

Mike cornea with breastplate 
mounting and baa 2 *way swivel* 
ing adjustment so that It can he 
adjusted to any desired position. 

There are 2 woven straps; one g»*es 
annind neck, the other around 
cheat. Straps can be snapped on 
and quickly by an ingenious 
arrangement. 

This excellent mike can 

adapted for home broadcast Ing _ 

private cummunlcatlnn eysterna. By 
dismounting breastplate. It can be 
used ns desk mike. 

Comes complete with 6 -foot corxj 
and hard rubber plug. Fhiished In aherardized plate, 
non-rustable. Shipping welghL 2 Iba. 

ITEM NO. tS3 Mm 

VO JR PRICE. 



HUDSON SPECIALTIES CO. I 

40 Wait Bromilway, Dept. RE-6*49, New York 7. N. Y. ■ 

_J circled below the numbers uf the Hems I'm • 

ordering. Mv full remittance uf f.fin* I 

elude shipping chargesi is enclosed INO C.O D. a 
ORDERS UNLESS ACCOMPANIED WITH A DEPOSIT.) J 

OR mv deimslt of S . iz enclosed laD'^* ! 

re(iiitred). Ship order ^.O-D. for bslance NO COO ■ 

orders for LESS THAN SS.OO. BE SURE TO InI I 
CLUOE SHIPPING charges. iH ■ 

Circle Item No. wanled: f 

147 ISO 160 87 IS3 33 | 

Name. | 

I 
I 

.I 
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City. ..state. 
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^ $1,000 A MONTH ? 



.irsT OVK nf the many plana In 
lips III Ilk hroUKht in over $ I .ohm 
ii iiiriDili siv.iilllv fr*>in railui mtv- 
ifQ al -ne. How To Make Mqre 
Money In Radio Service is so full 
of mmj lee-inakin.: plans It will 
amaze vou. KVKN IlKtiINNKItS 
iisinir the easier plans made WA^ 
tiVK.U ■Sion a week wnrkini; from 
hiiriie. Why work fur w)ii:*‘s7 IJe- 
rotrtv iitir own iKiss and make 
more money. This book Is makitnt 
nioiifv for ra<}ionien everywhere: 
U.S.A. t amiila. Ihjvrto ItiCo. Mex. 
Ico. Sti Anienea. Hawaii. iMillip* 
pines, *lher countries. Letters of 
thanks come in continually. 


—IkMik very helpful—fol- i In business 17 years. Book 
low iMi; a<ivirf III the iMiok roiilains many thiiiKs which 
eariieil hii'h ii.s $|(M) a lo< k me many >e»r« to learn 
week radio repair iiir. In He hani way. finnk worth 
my apartment. I many times its small cost. 

C. C. Seidler. R. V. Futsner, 

Brooklyn, N. Y. I Clmwood. Illinois 


i 


2.*^ years' OKperlence packed In 83-paee book by Gale. 
Ainunft MANY other tltinus sluiws you where the money 
is and how to Itet it PAST How to test sets without 
takinif itiein out of cabinets and jjive estimales HAPtiP 
LY; llfiw much to charge: How much work to do on 
sets: How Pi start sjiare ami iiiild to full time: How to 
coiniert with hll'•tmlney concerns: lluw to Ret plenty of 
customers tifIcTCl.V. 


HOW TO BUILD A MONCV-MAKINC RADIO MAIL ORDER 
business— aiMillKT Jilt by Gale. HH paues. Two easvto< 
follow plans. Heal opiKirtuni'.v to kci iu HlGd'AY I N't; 
liUslneKs. start s|iare or full time. How to start with 
olher dealiTH* money and stock; How to work with 
cijstMiiiers' iiioiif} : How to ■.hL.iiii sali>s ilcMns easily; 
How P> handle your mcomiriK c.ish. checks, monev. 
orders; How to mak^ repeat sales: The secret of the 
Cham and MANY other HHiifs. .Millions $$S KOitnr in 
Hie m.'iits. Get your share. The world is yoiir market; 
vou may r«‘ach it irom nilic, cellar, or apartment. 
There is MAGIC m your mai box. Learn U» use p and 
start streams of Cash, checks, and money-urders toward 
vou from North. Kast. South, and West. 


l»rire each book tfNI.V t3 postpaid. C.O.H.'h in I'.S.A. 
only, al *.1 plus few rents aistal fee. Hooka shipiied 
same i:a,v. You bave NGTilINt. TO I.OSK; Kxaniine b^k 
r» ilays, if oot |M>sili\elv <ti .itrhied reinm It and we 
refund liiircbssc price immediately. .More Information 

i»ti Vlii*!!*!. 


MERIT PRODUCTS, DEPT. RE. 

216-32 132 Avenua Sprinofleld Gardens 13. N. Y. 





The ONE onlenno for ALL chonnels 

(no high frequency head needed) 
Maximum efficiency on ALL channels 
4 to I front to bock ratio on all frequencies 
TELREX Conicol Antennas provide the highesi 
possible goin lo ihe receiver—since the full strength 
of the signol (os received of the ontenno) is corried 
to the set with negligible :oss—ond with o definite 
reduction in the strength of ghosts or reflections. 


TELREX Conical 
Antennas ore built 
better. Note this 
center clomp which 
provides such o 
strong grip over bet¬ 
ter thon 3” of eoch rod surface. It is boih o mechon. ■ 
icol support ond electricoi :ontact second to none, | 
And is only one of the feotures which result in 
improved ond steodier pictures — from o better 
ontenno - o TftflEX € \949 Tsirt. inc 

AVAILABLE IN A VARIETY OF MODELS 
TO MEET ANY NEED 

At your distributor or write 



TELREX, IMC 


AltUnT PARV T, HIW JIRECT 




fit'orge* A. Kllingcr, chief of the Optical 
Metallurgy Laboratory of the Xathtial 
Hurvau of Standards. Dr. (,'lKirU>s Snow¬ 
den Piggot. consultant to the Research 
and Development Board of the Saitonal 
Dcfenae Establishment, and l)r. Hoherl 
Simliiu consultant to the Division of 
Organic and Fibrous Materials of the 
Xationol Bureau of Standards have 
been elected to honorary membership 
by the Society of Sigma Xi» national 
honorary scientific fraternity. 

Lloyd Dopkins has become manager of 
direct accounts for Crosley Corporation 
with headquarters in Crosley’s Radio 
City offices in New York. His activities 
are to be nation-wide in scope. Prior to 
joining Crosley, Dopkins was vice-presi¬ 
dent in charge of 
sales of Majestic 
Radio and Televi¬ 
sion Corporation. 

Active in the ra¬ 
dio industry since 
1923, he was with 
Crosley as a re¬ 
gional sales man¬ 
ager from 1939 to 
1942, 

Dr. John K. IVIlaiii 

to the staff of the National Bureau of 
Standards, where he will do research in 
the Cryogenics Laboratory. Dr. Pellam 
has conducted studies in ultrasonics and 
low temperature, including sound dif¬ 
fraction, absorbing materials, ultra¬ 
sonic velocity and absorption, and 
liquid helium. In his present assign¬ 
ment, he will continue his investigation 
of the properties of liquid helium II. 

Williuni M. I’iper has been appointed to 
the staff of the National Bureau of 
Standards, where he will do research in 
the Ordnance Mechanics Laboratory of 
the Electronics Division. 

Mr. Piper has designed and built 
electronic test equipment, including 
wide-range video amplifiers and high- 
fidelity public-address systems. 

iiliarles A. Malwy, formerly Director of 
Research for the Bristol Company, has 
been appointed to the staff of the Na- 
tional Bureau of Standards, where he 
will supervise electronic miniaturiza¬ 
tion circuits and processes as assistant 
chief of the Engineering Electronics 
Laboratory. Mr, Mahey has done re¬ 
search on ultra-shortwave radio equip¬ 
ment, humidity measurement, indus^ 
trial instruments, and automatic con¬ 
trol apparatus. 

C. S, Franklin has been awarded the 
Faraday medal for 1949 by the (Brit¬ 
ish) Institution of Radio Engineers. 
The medal was given for his distin¬ 
guished work in radio engineering, par¬ 
ticularly in the development of the 
beam antenna and other devices which 
made high-frequency communication 
possible over long distances, 

Mr. Franklin, whose name is best 
known in America as the originator of 
the Franklin oscillator, is a real pio¬ 
neer of radio, having been one of the 
first group of engineers who joined the 
Marconi (Company 50 years ago. 



has been appointed 
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TRAIN QUICKLY! 
fOLDEST, BEST EQUIPPED 
SCHOOL of ITS KIND in U.S. 
.2 | 


Come to the Great Shoi»a of CDVNE in Chic.iRo dtir- I 
fnK otir 50th Anniversary Vear! Get Huick, iiractiral f 
Ir.'iininK in RADIO-TELF.VISIOX or ELECTRIC- | 
I TY. I A|>i>rMVi;4 l inance iiUm for non-veterans 
Mall Coupon Today for coiniiletc tletails 

NOT "HOME-STUDY” COURSES!I 

You learn t»n real. fiill-si2e ei|-Li|>ment. ii<»t by mall. [ 
Finest staff of trained instructors to help you get | 
ready quickly for a better job. a fine future. [ 

CDCr DAfltfC Clip Coupon for bic illustrated J 
R IILl DUvUO C.oyne ],...>k on either ELEC I 
TRICITY or RADIO-TE'ILEVISION. Hoth hooks I 
Bent FREE if you wish. No obligation; no salesman I 
will call. Act NOW! ‘ 


I B, W.COOKE„PrBB. 

I COYNE Electrical & Radio School, Dept. A9-81H 
I 500 $. Paulina Street. Chicago 12. Illinois 

j Send FREE BOOK and full details on: j 

I □ ELECTRICITY □ RADIO-TEI-EVISION ■ 

I • 

I NAME. I 

I I 

[ ADDRESS. J 

; CITY STATE ' 




THE PRICES SPEAK FOR THEMSELVES 


RADIO TUBES CONDENSERS 




Each 

Per Hundred 

50L6 

Kenrad 

SSr 

.001^ 600V.$3.95 

35Z5 

Kenrad 

39 

.002^ 600V. 

3.95 

12SA7 Kenrad 

55 

.003^ 600V. 

4.40 

12SK7 

Kenrad 

54 

,005— 600V. 

4.40 

12SQ7 Kenrad 

49 

.01^ 600V. 

4.40 

35L6 

Hytron 

SS 

.02^ 600V. 

4.95 

25L6 

Stand. Brand 

69 

.03— 600V. 

4.95 

25Z6 

Stand, Brand 

49 

.05_ 600V. 

4.95 

6SA7 

Stand. Brand 

49 

.1— 600V, 

7.20 

6SK7 

Stand. Brand 

49 


Each 

6SQ7 

General Elec. 

39 

.25— 600V. 

$0.12 

SODS 

Sylvania 

55 

.5_ 600V. 

.17 

3SW4 

Hytron 

39 

10— 25V. 

.16 

12AT6 Sylvania 

49 

10— 50V, 

.22 

12BA6 Sylvania 

59 

16— 150V. 

.18 

12BE6 

Sylvonia 

59 

20— 150V. 

.24 

50AS 

Sylvania 

79 

20 20— 150V. 

.26 

3SY4 

Sylvania 

69 

30— 150V. 

.28 

14A4 

Sylvania 

49 

40 20 20 


14A7 

Sylvania 

49 

— 150V-25V 

.44 

1486 

Sylvania 

49 

40 40 20 


14Q7 

Sylvania 

49 

— 150V-25V 

.44 

14R7 

Sylvania 

49 

50/30— 150V. 

.44 

3SA5 

Sylvania 

79 

4— 450V. 

.24 

3SZ3 

Sylvania 

79 

8— 450V. 

.27 

1A7 

Stand. Brand 

69 

16— 450V. 

.36 

IMS 

Kenrad 

59 

16 16— 450V. 

.59 

INS 

Stand. Brand 

69 

20— 450V. 

.39 

IQS 

Philco 

69 

30— 450V. 

.47 

UA6 

Sylvania 

69 

40— 450V. 

.59 

UDS 

Sylvania 

39 

80— 450V. 

.97 

UC6 

Sylvania 

69 

.005—1700V. 

.13 

UE3 

Sylvania 

79 

.008—1700V. 

.15 

UH4 

Sylvania 

69 

.01—1700V. 

.17 

117Z3 Tungsol 

69 

.02—1700V, 

.19 

117Z6 Sylvania 

88 

.05—2500V. 

.58 

6F5 

Stand. Brand 

49 

.1—2500V. 

.64 

6F6 

Westinghouse 

59 

.2S—2500V. 

.86 

6A7 

Westinghouse 

69 

.05—3000V. 

.69 

6SC7 

Kenrad 

59 

.003—6000V. 

.57 

6SL7 

Philco 

59 

.005—6000V. 

.62 

K5SB 

Hytron 

29 

.01—6000V. 

.74 

OZ4 

Stand. Brand 

69 

.05—6000V. 

.97 

24A 

Kenrad 

69 

.0005—7500V. 

.58 

47 

Philco 

79 

,003—7500V. 

.67 

77 

Nat. Union 

39 

.005—7500V. 

.72 

80 

Stand. Brond 

39 

.0005—10000V. 

.64 


I Send 20' 0 deposit with order-lnclude Posteie 

BROOKS RADIO DIST. CORP. 


80 VE5EY ST., DEPT, A, NEW YORK 7, N. Y. 


JUNE, 1949 
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Ciiiiiiiiiiiiiciifiliiis 



FOR TV SERVICING 

A new and highly important book! (fives a rompiete understand¬ 
ing of workinir Drinciples behind oscilloscope operation, and how 
to use the instrument effectively. Clearly written with a single 
purpose—to help you use and understand the oscilloscope. No man 
servicing television receivers can afford to he without (his knowl¬ 
edge. Invaluable for anyone who uses the oscilloscope. 


ALL ANGLES COVERED 

Chopter |—Direct Current and Alternating Current. Visual observa¬ 
tion ond rneosuremcnt of varying voltages and currents on the 
cathode-ray tube. Chopter 2 —Hofv beam from electron ”qun" 
Proiects image of current and voitoge voriotlons omo orescent 
screen, ond ho^v beam is de^'ected by eIcctroStotic and electromog- 
nctic means. Chapter 3—How s'gnol deflects electron be :n verti- 
colly in c-r tube and sweep voltoqe deflects beam horizontally. Role 
of the sow-tooth oscillotor—the gas dscharqe tube—the multi* 
vibrator—svnchronizotion--locking. Chopter 4—The cothode ray tube 
--accelerating and focussing power supplies—the Swrep qenerotor— 
the horizontal and vertical amplifiers—controls on oscll oscope—how 
to operote o "scope. Chopter S—Aligning TV i.f. chonne s—TV front- 
end oiignment—Alignment of I.f. omolifiers in AM ond FM sets. Use 
of signol generotors -i.f. olionrocnt of o.c. d.c. receivers—bondposs 
olignment-^oligning the discrimimtor—the ratio detector—r.f. oliqn 
ment of AM ond rM receivers. Chapter $—Audio output meosure 
ment—voitoge goin—power output—oudio response curve plotting— 
peok o.c. meosuremCnts. Checking sow-too’h omplifiers—magnetic 
deflection circuits—s.rchronlzinq pulses. Ham tronsmitter measure¬ 
ments—Over ond under modulotlon. Locoting hum—incorrect ediust- 
ment of vibrotor power supplies. Pho$e shift in oudio omplifiers. 


112 PAGES 102 ILLUSTRATIONS 

Only 75c 


See your jobber today or send for THE CATHODE-RAY 
OSCILLOSCOPE along with other titles in the (iERNSBACK 
LIBRARY. 



usable information 
N«. 29—handy kinks and 

SHORT CUTS. .\ emh-.uII\ ••.lll.•*l 
•••piiM'il.iti<«i 111 iHiii- - Kink' 

<iii .\tii<‘riii.i' I’lmirl Tf>I 

Ki|iii|iii)<-n Si*t\l«inu in llir Si mi 

uiiil Tiaipliittiici s MiM-t-lliiiiriJiP 

Siitiji-i-t^. 50e each. 

No. 30—UN SUAL PATENTED 
CIRCUITS, 1944-46. A in lu- in 

iirw liEMik-ii|n>i .V til unn>ii.il 

rircnilK. iiiaiiv a it-snlt nf u.iiHnn 
■>( ki<'hI lo iit)>4itn‘ 

inlt'rr.slfil in iiintinl 

I'in tiiU I l(■t(‘("nl s aiiil . iniilitIriN 
l*nu«’r Sn|i|ilii-!i .M i'l-i-llMin-dii- rlt 
fti.t' l'■<ll«■i^ill l iti-iiiis. 50e each. 

1.0. 3t—R4DI0 QUEST.ONS 

AND ANSWERS. AiKUtiit ti iti.isi 

tii-4jiii'iilh «<iM >i imiK. 

liii-nlt liluKiains. .^ln|llithn^ U<r- 
«'ri\fis Ttaii'>niillt‘H .Mt-lnts ainl 
Ki|iii|>iiii-n’ liit«-t|il)iini‘s I’nufi 
SniMilifi’ l'linriii>!rit|ili .\in|>lKiris - 
I'. A. S\'tifn-.. 50c each. 

No. 32—ADV NCED SERVICE 

TECHNIQUE. An .. ml 

Ifi-linii Ilf irifiirtiialiiiii fnr ihr ail- 
\aiUTii s«‘r\ ii-i-iiun: ViMi.il 
nn-nt Trnrkinit l‘lllllll•lns Nr aii\r 
Ki-cilliac-k Tniir <■ 111111(11 riituiTt 
>«liliiiK .Mirii)tiii<iiu-s 111 Sris- .Ma-cli 
iiiK LiiUilspe ikris Kiniiiili- .liikr 
Hi)\rs Si'iticinK Kn-nlil I'li.inui-i* 

lliini KliriiinatiiHi l''.>l Siiviilnu. 
5Cc each. 

No. 33—AMPLIFtER BUILDER S 
GUIDE. IinahiatiU- tm lln- )lt>si;;iu-r 
and Iniildrr of anti in rtMiipnirnt. 
'I'rlN im\\ 111 liiiitil a wide \aii«*l\ I’l 
aMiiilitiri> wiiti i>iivp-t initinis lattK 
hii: fmiii k in :tri \\.iiis. MfU Ird tir- 
-iKii jnfiiiinal liin tm: l’n>|i Kiill 
riia^r InvriMiin Ppass and Ttidih- 
Viiliiriiv lAinrid'ts Kt- 
si'-l.ilirr I'nnidlliu lriuin.ll rrrd 
iiitrk. 50c each. 

No. 34 — RADIO ELECTRONir 
CIRCUITS. .\n I-Mi'lisltr mlirri inti 
•it rirridt •li.iKlaliis. nilli liti-f. to 
till* iin'iil di'''‘i{l> ^itis nf r.ii ti in 
I'liiiliti;; Init-iI iiriitriiitlir.it iniu *'. * 
tftiiN SiiiitiKi-'- It.ilaiiriu;: 

riiiiiits V. T ' litiifti-rs \iiitd- 
tlrrs Kt-rt-ivi-t- l'*tMirni .\iniililiri s 
Slmtl W.iVf .\d.d)liir> Klrrltniiii Ui 
I.I.VO 50c each. 

Ko. 35 — AMATEUR RADIO 
BUILDER'S GMDE. Knt iln- ti.«in 
ulin tniHil' ids ntMi t’im| liil dnuii 
ui i-itlli ’I udH Inm in KiiMd \ :: 
.M-ti-r •‘and Vinm •r’tln S, l Mini.i 
mri' t ■nniitinriif.it niti' Kfifl\fr>- 
l.nii'- t.iiii". Tiuti'tii.ttfi Itfjiintnn'' 
■rTati'inifn I’x- InMur Rii(ut.'l 
Kfiirii .\rtial I'nnn Sn|i|iMr> an i 
111 lift ii.iMi luMi 50c eech 

N''. 36—RADIO -E*!T INSTR". 
MfNTS. A MI ST fnr t-Miv r.i.lin 
til n. This liiU si laniik till liitlldiiu 
li si f<tui|iiiifnt » Ijii fs fiii|iti:isi. nt- 
lii.nliriil rniisl 1 iii-l inn nf ' Siena! 
Trai'fis |■a{>:|l■ir\ .M'lfi- I'nii.il 1. 
and Urnrli M iilti t-ln-i kri S-^nal 
tictn-tiiUn Ttilif ^■h^■fkl•l> Klor 
tmriir Vnlttnrtt'i' and inanv iillirrs 
50c each. 

No. 37—ELEMENTARY RADIO 
SERVICING. Knr thr rad in in mi 
uliti knims littir almnl Sfiviriin: 
linu tn lii'l >laiti'd. and rxfti tiinit' 
ilii|>nriant linw in kri’|i Knitis: IMatl 
tiitiK thr Srr\ Ire Sindi Ki|nii>|iiti>! 
Ihf Slmtl Sislriii.ilir I'lrrUil I ■Iiri ks 

Simial Tiatdiii! MelhiHls -SniiriMi' 
till- Midget Siil.K-rini! — Senlrltm 
Vnlntiif rtiriirnls Ihivv tn Si-rMcr 
Siieaki-rs 50e each. 

No. 38—HOW TO BUIt D R^D^f 
RECEIVERS. This tmnk rniitaitK 
a siirTififtit variety of seu tn :i|i|ifat 
In i-ver.v ratlin fan. I-n liitlfS: SIniit 
Wale, lUiviileast. Ihirtalde. .\. r. 
Ojn’raifd. .Miniature and Stan'iart' 
Iteceivt-rs. ritini>la>ii> mll-u ititiiiic 
data is fnmislied. 50c each. 


MAIL THIS COUPON NOW 


RADCRAFT PUBLICATIONS Inc.. Dept, 69 
25 Went Broadway. New York 7. N. Y, 

Send me the bookn chcokef!, poatimid. 

□ NO. 40 CATHODE-RAY OSCILLOSCOPE 

1 |■t|<'lo^P $... . . . 

Yiinr .Name . . . . 

'I'tint elratly) 

.\ditrpss ... . . . . . . 


.lotiher'-i Nanii’ 


Aililrt-ss 


10 OTHER EOOKS 


□ No. 29—Handy Kinks 

and Short Cuts. 

50c ^ 

n No. 3(^Unusual pats*-^ 
75c ented Circuits. 

50 c „ 

□ No, 31—RadioQuestions □ 

and Answers. 50c 

□ No. 32—Advanced Serv- Q 

ice TcchniQue. 

50e 

□ No. 33—A m p I i f i e r p,, 

Builder’s^ 
Guide. 50c 

n No. 34—R a d i 0 • E le c - 


tronie Circuits. 
50c 

No. 35—Amateur Radio 
Builder's 
Guide, 50c 

No, 36—Radio Test In* 
struments, 50c 

No. 37—Elemenlary Ra. 
dio Servicing 
50c 

No. 38—How to Build 
Radio Receiv¬ 
ers. 50c 


IMPROVES ENLARGER 

I/etir Edit or: 

I read Fips' article on the magnetic 
TV enlargfer (April issue) with some 
interest. As you say, it is impos,sible to 
draw electrons throujrh jriass, as would 
Ite necessai'y for this unit to work. 
However, there i.s a solution. When the 
face o!' the cathode-ray tube is made of 
Elect ro-crystalite (a material whose 
nature I am not at liberty to reveal, 
hut which will release electrons on the 
outside in direct proportion to tho.se 
strikinj^ it on the inside), it becomes 
<|uite easy to enlarj^e images in this 
manner. Furthermore, if we place a 
larjre, stroiij? mag^net ht front of the 
.screen, we can puil the image right out 
into a three-dimensional picture. There 
is one ditticulty here, liowever. This 
makes it necessary to have complete 
shielding over the whole unit, and of 
course this seals the picture up inside 
a box where you can’t see it. As soon 
as 1 lick this prithlem, I will let you 
know. 

Hilly K, Pogue, 

The DnUes^ Oretj, 

(A number of clever suggestions have 
been made on our April Fool story. 
This, we believe, is the best one.— 
fC(Utor) 

MORE TV DX 

Dear Editor: 

I noticed a letter from Donald Smith 
of Northfield, Mass,, about television 
dx reception at 100 miles. I am 150 
miles from Louisville. 200 miles from 
C'ineinnati, and 240 miles from Atlanta 
and I get excellent leception from the.se 
cities about 50'y of the time. I find that 
one good booster gives less snow and a 
clearer picture t lan two or three. 

It’s proper matching of the antenna 
that does the job. Use of a shorting 
stub matched to a channel is better 
than adding boosters, 

B. Wateils. 

Oneida^ Tenn. 

NIX ON COMPULSION 

Dear Editor: 

I disagree with the men who say that 
all radio technicians should he licensed. 
The real reason for such an attitude is 
to reduce competition. 

This is Amci ica. the land of oppor¬ 
tunity, the better mousetrap, etc. Those 
who do good work have nothing to fear 
from less competent rivals. It is too had 
that well meaning ‘'gimmick” investi¬ 
gators have spread the idea that techni¬ 
cians are ciooks; it makes lawmakers 
more willing to listen to licensing 
propositions. 

If Johnny Neighbor can fix his 
friends’ radios it is all right with me. 
I’ll get his failuies, / learned that way, 
I built my first radio when I was 13, 
back in 1926. It got one station and Dad 
was as j)roud as a peacock, I've never 
been threatened with jail because 1 
didn’t know all the answers. 

I believe voluntary associations re¬ 
quiring certain standards of member¬ 
ship are all right. But nix on the com- 
pusion stuff! 

R. N, Beard, 
Hayfork, Califs 
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BATTERY ELIMINATOR 

Dear Editor: 

The improvements recommended for 
an A-battery eliminator on page 50 of 
the January issue are already incorpo¬ 
rated in my home-made model, but I 
think I have gone the author one better, 

I included a reversing switch in the 
d.c, output leads. Different car radios 
have different 6-volt polarities to corre¬ 
spond with the differences in automobile 
electrical systems. Rather than fool 
around and reverse leads, I simply flip 
the polarity switch to the position at 
which the radio will play. 

Henry C, Szymanski, 

Buffalo, W 

HELP FOR FOREIGN RADIOMEN 

The following letter was addressed 
to James R. Langham. author of many 
Radio-Electronics articles on sound: 
Dear Laugham: 

During the Japanc.^^e occupation all 
my books were destroyed—possession of 
even an English dictionary might have 
cost me my life. For that reason my 
knowledge of radio is like that of a be¬ 
ginner. I would like to make a trans¬ 
former, following your article [“Roll¬ 
ing Our Own Output Transformer’*] 
in the December issue of Radio-Elec¬ 
tronics, but I do not have a wire table 
or enough knowledge to make the cal¬ 
culations. Would you he kind enough to 
give me some detailed instructions? 

Not a cent can be sent out of the 
country to buy radio parts—not even to 
get educational books. It took me over 
two years even to secure a subscription 
to Radio-Electronics, and that 1 got 
through the kindness of an American 
company which does business with my 
employers. 

Lai Chee Choy, 

Pont tana k, W'est Borneo 

Mr. Langham not only answered Mr. 
Choy’s queries but sent the letter to us 
with a notation that many foreign 
radiomen are in this same predica¬ 
ment. Could we do anything to help 
them? 

While many countries restrict the ex¬ 
port of cash, most will allow merchan¬ 
dise to be sent out. What is more nat¬ 
ural, then, than a swap? 

Now here is our offer: Radio-Elec- 
tronics will run—without charge— 
small classified-type advertisements for 



8u0ilt*icH hy Anthony .UiinnieA, Bndapeti. Hungary 
“Call a serviceman to repair the set— 
there are absolutely no ghost images" 
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foreign radiomen living in exchange- 
restricted countries who need radio 
parts or books and who have something 
they wish to swap for them. American 
radiomen may then correspond with the 
advertisers. 

Radio-Electronics cannot act as in¬ 
termediary—hut it can and will print 
these free advertisements. They must 
come from countries from which money 
may not be exported. All ads must be 
under 40 words in length. Ads may be 
re-worded or edited. State your needs 
exactly and give your full name and 
mailing address. 

Note well that almost all countries 
(including the U.S.) have export and 
import duties and regulations. Both 
correspondents should check up on 
these before sending anything. 

"BRAIN" HAS ANCESTORS 

Dear Editor: 

Your March Radio-Electronics is 
really sizzling with a great collection of 
fine articles by experts in their fields 
and it is a pleasure to send you my con¬ 
gratulations. 

Of particular inteiest to me were the 
articles on “The Electronic Brain" by 
W. R. Ashhy, M.A., M.D., and the story 
on the “President’.s Transmitter." 

The “Electronic Brain" is very re¬ 
mindful of the theories of our old and 
far-seeing friend Nikola Tesla, and of 
the eminent biologist Jacques Loeb, on 
the Mechanistic Conception of Life. 

(Continued on page 95) 



The famous ACA*IOO Amplifier — a self-balancing, 
drift-correcting, direct-coupled amplifier — the most 
satisfying musical amplifier ever designed. Based on 
early Loftin-Whit# circuits, perfected by A. C. Shaney 
in 1936, and now brought to a standard of quality far 
above that of any corresponding amplifier. Exclusive 
features include: 

0 reth'^iill Tried# Eipander. 

# Nee fre^ieeey^diserieiinetjnc neise seppretser. 

0 Ptsli'pull hi ead le freq. veriehle equalizers. 

If you ore satisfied with nothing /ess thon the best, 
write today for free technico/ fiteroture. 


Speeio/ models for of/ magnetic cartridges. 



AMniFiEi CoKK or Aneiica 


398-10 broadway New York 13. N^Y. 

REFRIGERATI^ 
SERVICE MANUAL 

1935 EDITION 

WHILE THEY LAST 

Formerly $5.00 

Rodio Electronics. 25 W. Broodwoy, N.Y. 7. N.Y. 


$2.50 


T.A.C. DOES IT First AGAIN! 

All Major Components Already Mounted on Chassis 

including pre-wired “VIVIDeo” I. F. strip (Pat. Pend.) and pre-wired front 
end. Only 13 tubes remain to be wired! No technical knowledge required! 


NEWt SIMPLIFIED INSTRUCTIONS! COMPLETE SERVICE 
DATA! The most elaborately detailed instrgctioiss In tele- 
vis.on even a layman can follow. 


CABINETS AND STANDS IN 
BLOND AND WALNUT AVAIL¬ 
ABLE AT REASONABLE PRICES. 
WRITE FOR LITERATURE. 


I Ciimplete comprehensive Service Data on the T.A.C. exclusive “VIVIDeo*’ 13-tube 

r _ Picture ard Sound I.F. Strip (Pat. Pend.). Contains all information needed 

to thoroughly understand and service this unieue high-gain I.F. Strip which 

features S'/j stages of Cathode-Coupled Grounded-Grid Video I.F. amplification. For high gain, sensi¬ 

tivity. stability, “VIVIDeo” can’t be beat! Write for FREE booklet SB-1 or ask your local jobber for it. 
Booklet SB-1 also included with each T.A.C, Direct-View Assembly. 


NEW LOW PRICES! 

T.A.C. STANOARO MODELS RcA tuhpK. plu« RCA or 
DuMont C.R. TuIh*. I»rv-wirt-i| ■■VIVIDen’' 1.1-lul>e Ptr- 
lurt* and Stiund I.K, :<ttri|> wiiii r,i^ KiaKi-s «>f Picture 
AmplincatUm. Pro-wire<t A11-Chat»iiel Fnmt Knd with Fine 
TuiitnK. KCA .’’•xT Oval Jlo.ivy Duty PM Speakor. Dellv- 
eri'd complete with AIJ. M X.rOli t'tiMPliSRNT.S 
MOl’NTFD. IMX’.S New ri>mprelii’i)Hive .sl'PKIl-.siMPLI- 
FIKD l>ATA for WlriiiK and ServiclriK. 

Model MlolS—<'oniplete Hess C.R. Tube) 

$169.50 De.'tler’s Net* 

Model FI01S—Complete with Hr" PCA C.ll. Tube 

$203.50 f>ealer*K Net* 

Model F121S—Comr-lete with 12* DuMont C.ll. Tube 


T.A.C. CHAMPION MODELS. Mentlr.-il extra-value 
fe.'iiures jih atx»\e except Standani Tuner renlarei) t»v 
DuMont liipuiuner f«ir Ccmtiiiuuux Tuning nt ALL KM 
HADJD AND TV CHANNELS. 

Model MIOXC—Complete (le«q C.ll. Tut>e) 

$209i50De,-|ler'a Net* 

Model FIOIC—Complete with If)" RCA (Ml. Tube 

$243.75 Dealer*K Net* 

Model FI21C—Complete wR), 12" DuMnnt C.R. Tube 

$271.40 Dealer's Net* 

Model FI SIC—Complete with l r," nu.Mont C.R. Tulw 

$357.35 Dealer’s Nei* 


$231.25 


Dealer's Net* 


Model FISIS—Cumhieie with IT," DuMont C.H. Tube 

$314.50 Dealer's Net* 


Model F201C—Complete with 2')" DuMcint C.R, TuIk* 

$566.75 J>ealei‘‘s Net* 


ALL T. A. C. tr»* and 20*' Assemblies copialn .30 RCA lubes, plus 
lliiMunt r.K. Dibe. Hl’.\ 12" Heavy Duly I'.M speaker, anil all features 
mentinned above IMX’S Pre-wired HKV High Voliage Doubler Power 
Supply. 


if Write for Cotalog on our Complete Line of TV Replacement 
Components! 

Prices sub/eef fo change without notice. 

540 BUSHWICK AVE., 
BROOKLYN 6, N.Y. 



* Prices 5% Higher West ot the 
Mississippi 


Model P-520 . . . 520 Sq. In. Screen Proiectlon Television 
Assembly. Wonderful LARGE PICTURE TELEVISION with 
a 20i26 In, screen. Dealer’s Net* $769.50 


All components ore of the finest quality 
ond fully guaranteed under the Stand¬ 
ard RMA Guarantee. All TAC Assem¬ 
blies are guaranteed to^ operate when 
ossembted according to instructions. 
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You can become a Radio and 
Television Technician now! 

A mill to fi new lobs — almost 4.000 a week — will he created in the 
television industry during the next five years according to estimates of 
industry leaders. Actually, during 1948, television grew faster than 
any other industry in the history of America. 

Here is a real opportunity for you. Trained television technicians are 
in demand. By starting now, you can get in on the ground floor — 
grow as television growls. 

To help supply this needed manpower, the Milwaukee School of Engi¬ 
neering has expanded its radio and television courses. Now^ you can 
get complete practical, technical training in the MSOH laboratories. 
77j/i is not lust it sert il l ttiitt/'s course. It prepares you for a career in 
all of the technical phases of television and radio. 

This special course Prepores you for any of the following careers: 

Television Serviceman Soperviior in Radio ond Police Taxi-Cab and Rail- 
Radio Serviceman Television A**embly road Transmitter Operator 

Radio and Televition Radio and Televition Tester Police. Taxi-Cab and Rail 
Retailer Broadcast Radio-Operator road Receiver Serviceman 


SERVICE 

6 to 12 Months 

• Electricity 

• Welding 

• Refrigeration 

• Heating 


OTHER COURSES AVAILABLE 
TECHNICIAN 
1 to 2 Years 
■< Electrotechnics 
+ Radio and Television 
+ Electronics 

■■ Refrigeration. Heating and Air 
conditioning 


PROFESSIONAL 
3 Years 

+ Electrical Engineering 
Bachelor of Science 
Degree 

Major in Electronics 
or Power 


^^Ml LWA U K € 

gCHlAL^ENfilNEERIN(J 



A 

Technical 
Institute 
5uun(le<l 1903 

. fay Oscar Werwilh | 


MILWAUKEE SCHOOL OF ENGINEERING, V 

N. Broociway anci E. State Milwaukee, Wis. 

Without obligation send me free booklet "Career Building" ond more detoils on course in 

Radio and Television or.course. 

Nome..Age. 

Address. 

City. State. 


tEARN RADIO 


PREPARE FOR A GOOD JwB! 
COMMERCIAL OPERATOR (CODE) 
RADIO SERVICEMAN 

TELEVISION SERVICING 

BROADCAST ENGINEER 

Veterans (ret SI30.00 Equipment 
SEND FOR FREE LITERATURE 

BALTIMORE TECHNICAL INSTITUTE 

1425 Eutaw Place. Dept. C. Baltimore I?. Md. 


^ RADIO ENGINEERING 

FM—Television—Broodcast 

I'olice Radio. Marine Radio. Railio ServlmiK. Arla- 
tio»i Radio and ITtra IliBh mobile apulicali^s. 
ThttrouKh (ralmnft in all bramlies of Radio ami Elec¬ 
tronics .Modern labontoriei and eqiiipniciit. Old es¬ 
tablished school. Ample housinc facilities. 7 acre 
campus, small classes, enroll ments limiled. Our 
graduitM ir^ In deinaml. Writ© for cataiog* 
Approved for Veteran* 

VALPARAISO TECHNICAL INSTITUTE 

Dept. C VALPARAISO. INDIANA 



JOBS IN TELEVISION 

YOUNG MEN 16 TO 60 

There Is o Job Opening for Every Quolified 
Troined Television Technician 

WE CAN TRAIN YOU 

Free Emptoymenf Service 
Visit Our Modern Loborofories and Class Rooms 
APPROVED UNDER G.l. BILL OF RIGHTS 

AMERICAN RADIO INSTITUTE 
New York Buffalo, N. Y. Syracuse, N. Y. 
101 W. 63 Sf. 640 Main St. 131 Shotinard St. 

“Teaching Radio Since I93S'' 


NEW, INTERESTING 
TECHNICAL 

As Television trains muinenium, ruPidly. 
constantly, it offers to pniperly-tralned tech¬ 
nicians careers wilh a ftiiiirc In Industry. 
UruadrastinX nr oM ii Itusiness. 

Train at an Institute that pioneered 
in TELEVISION TRAINING since 1938. 

.Mornimt, Afternoon or KveninK Sessions In 
lahnratnry and theoretical inslrnclUm. un¬ 
der Kiiidance of expi-rts. covering all phases 
Ilf Uadio. KrequfiK-y Modulation. Tele¬ 
vision, Lreer.st'd by N. Y. State. Free 
riarement Service. Approved for Veterans. 
ENROLL NOW FOR NEW CLASSES 
Vii»L Wriie or Phone 

RADIO-TELEVISION 

INSTITUTE 

480 Lexington Ave., N.Y. 17 I46th St.) 

Pljza 3-4S8S 2 blacks from Grand Central 



Make Your Career 

RADIO and TV 

III no other Indii'trv ihvci th.' Iiitiire li.ihl hriithler 
linaiietal iMoniioe and ■»iiirily tiniti in .\.M niid K.M 
K.iiiiii. TehMMin. Tht .> rielih r ei><l and \t.Mir uieti 
tialried a- aniUMim et-. -rrijn wriler'.. di>;e Joeki t-;. and 
T.itllo teilini iHiK. Il Mill |ia\ ><mi 1o iinesiit:.ile the 
hntl Marlin Selmol ol Karlin .\tts. e»i:it>ll'lied in I'.i.l". 
t'niiitdele d.it aiirl niulit ola-si ■> . . tin* hile.i etiiiiii 

mint . . Jii.tl a 'lair oi ::>• naiionallv kriovui hi- 
^iriKlor^. i>\ei l*7'r ot il (> I riinidTial ion itii'ii i:radiiates 
air placed oil ;o)j- itnnie li.kt>'lt tliiiiiii:li the free 
lilaeeiiU'itl -erviie .\piir<ned liir \etiT.iiis, 

FKKK -Writeloi Free Knuklet "Your Future In Uadio." 

Don Martin School of Radio Arts 

1655 No, Cherokee, Hollywood. Calif. Hudson 232BI 


CCRRKPOilBEiriCL caUBSSS IN 

RADIOid ELECTRICAL EHCtHElRlM 


ELECTRICAL ENtilNEEHINti S'f. 

Pr«par« yourself at Low Cost, for svi-ur«> rutur*. Modern 
course, au slmnMflvd anyutie emit undemiMnd iiuirkly. 


RADIO ENGINccRIHa t’lar..."' 

work. Trains you to be super-tacrvue num. 
tube technician- Servicemen needed badly, 
ouinpletion. Many ttraduaies eaminx biR pay. 


radio. 
Photo-electric 
real vacuuin- 
Diploms on 


FREE 


Electronic Kit sriven to studenU en. 
rolltne by June 1. WRITE for free 
srhoni catsloir. student maeaxinea. 
details of deferred pavmeni T>1an. etc. 


$25 


Either 

Course 


Lincoln Engineering School. Sox 931-RC-6. Lincoln 2. Neb. 


AUDIO ENGINEERING SCHOOL 

A practient Audin Rntrlneerin? raume in Sound Fuivln- 
mentnU; DISC. FILM and MAGNETIC Recordtnt:: Trans- 
niltxion MeasurementK: Monilnrinfr and Mixing- Lah- 
oraloriex rmilain Tranxmifslon Set*. OxctilatorK: Har¬ 
monic Analyaer. Dlxtorlion Seta. Intermodulatlon Ana- 
iyaer. and other equipmoMt. RecortlltiR Studio asslmii- 
latinR Broadcast. Motion Picture and t",inimercial Sauiul 
Rerot^inir. If. M. Tremaim*. Pros.-nireetor. Appro%'ed 
for Veteran* and Eoreijni Visas. 

HOl'YWOOD SOUND INSTITUTE, l»e. 

1040-E North Kenmore Hollywood 27. Calif. 


RADIO-ELECTRONICS io 
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RADIO and TELEVISION 

Thorough Training in All 
Technical Phases 
APPROVED FOR VETERANS 
oavs-evenincs weekly rates 

RCA GRADUATES ARE IN DEMAND 

For Fre« Catalog Writ* Dept. RC-49 

l«€A I^STITLTES, Ine. 

A Service of Radio Corporation of America 
350 WEST 4TH STREET NEW YORK 14. N. Y, 





Bo a •■kcv Ilian. L*am how lo koihI and 
reoidv.. iimiihaKcs in oikIo |>y teloirrapli 
ai il r.ili.i C.mii)i*n-i^ ni-t*ils thouMands nf 
nu« for John (jimkI |iay, adi'cnturv m- 
teroKtiiiit work. Loam at I .mAi* i|ui-k|\- 
thnniKh ranioUa Candler Syatein. Qua I. 
ify for Amateur or (ommcrcial Li- 
oeiliM'. Write for FllKK BOOK 
_ „ ^ CANDLER SYSTEM CO, 

P^t.3«G. Box 928. Denver I .Colo.,U,3.A 


ELECTRICAL TRAINING 

Intensive 82 weeks* residence course in funds- 
mentals of industrial electrical en^ineerins. in¬ 
cluding radio, electronics Prepares for technician, 
engineering aides. Approved for veteran training. 
66th year. Enter Sept, 6. Jan. 9. Catalog, 

PI IQQ ELECTRICAL SCHOOL 

DLllJlJ TAKOMA AVENUe 

■Fbiww WASMtNQTON 12, D. C. 


RADIO 
COURSES 

Preparatory Mathematics, SerY* 
ice, Broadcost, TeleYiiion. Ma¬ 
rine Operating, Aeronautical, 
Frequency Modulation, Radar. 
CittiK inmiej in ihe SHmoisr tirm Jum UI 
Estrioct Slim. Miy IS 
Veterans. Literature. 
COMMERCIAL RADIO INSTITUTE 

(Founded 1920) 

38 West BlddJs Strtat. BilUmort I. Md. 


Tesla felt this strongly; Loeb studied 
life reactions to external stimuli and 
found definite proof, as disclosed in his 
1918 book, “Forced Movements, Troph- 
isms, and Animal Conduct.'’ These 
theories and tests on lower animals 
prove conclusively that many of man’s 
actions are merely the result of his re¬ 
actions to external or internal stimuli. 

A moth flies into a flame, guided there 
automatically and without volition by 
internal heat- or light-sensitive organs; 
a bat flies, vision less, by reaction to 
radar-like, supersonic squeaks it itself 
emits; homing pigeons and bird migra¬ 
tions have some sort of direction-sens¬ 
ing apparatus, perhaps magnetic, as 
suggested by some; even plant life, such 
as the sunflowers, turn with the sun. 
Man has made proximity fuses which 
“tell” the flying shell when to explode; 
gun pointers which “tell” the gun when 
and where to fire; automatic camera 
irises, which, like the human eye, regu¬ 
late the exposure to suit the light in¬ 
tensity on the subject; electronic “com¬ 
puting brains” of great complexity, and 
many other and similar reactors to 
stimuli of one sort or another which 
set up definite actions in the mechanisms 
they control. Work is progressing on 
target-seeking guided missiles which 
will not only take the right course and 
adjust themselves to course-deviating 
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forces, but which will seek, identify, 
and destroy a given target as well as 
if they had human pilots. Many years 
ago (1911) I built for John Hays Ham- 
mand, Jr., an “electric dog” which 
would follow a light anywhere it went. 
This principle has been applied to pho¬ 
tographic telescopes for keeping them 
accurately “on” a given celestial object, 
irrespective of varying atmospheric re¬ 
fraction. Dr. Ashby goes a long step 
further in his “homeostat” by endowing 
it with power to adapt itself and its 
stimuli reactions to changing environ¬ 
mental conditions. 

Benjamin F. Miessner, 

Morristown, X. J. 

(Mr. Miessner is one of the pioneer 
inventors in the radio field and holds 
more than 100 patents on aircraft radio, 
phonography, directional microphones, 
electronic music instruments and other 
radio and electronic devices.— Editor) 

WOOED BUT NOT WON 

Dear Editor: 

I have been a reader of your maga¬ 
zines since the “cat-whisker” days of 
radio and have always enjoyed your 
editorials. But the latest one, Mann- 
factnrers Woo Servicemen, has me won¬ 
dering. 

Radio trouble-shooting is my hobby; 

I do not compete with established con¬ 
cerns and don’t have to. I believe I have 
established a rather enviable reputation 
as a “radio expert” and any work that I 
do is on jobs turned out by repair firms 
but still for some reason or other not 
satisfactory to the customer. This 
brings me up to the subject of your edi¬ 
torial : 

For many years I have used and rec¬ 
ommended Philco products. I know niy 
say-so has resulted in the sale of many 
of their sets without any financial gain 
on my part, nor was I looking for any. 
Last year. 1948, a number of Philcos 
were purchased by friends on my rec¬ 
ommendation and reports to date show 
three of the jobs very unsatisfactory. 
For instance, the Philco 5-tube a.c.-d.c. 
radio-phonograph combination. Exam¬ 
ination of this set disclosed the tuning- 
dial knob broken off. This control and 
the volume control are bakelite; there 
is no support whatever, and these knobs 
just pop off. Also the least downward 
pressure on the volume-control knob 
shorts out the set. Getting into the 
chassis, I found a blob of solder cover¬ 
ing about half of the windings of the 
oscillator coil. Rotten workmanship, to 
say the least, and it seems to me inspec¬ 
tions must be lax. Try and replace these 
knobs and you will find the distributor 
doesn’t have any. Simply because I have 
always had a high regard for Philco, I 
wrote the factory, told them of these in¬ 
cidents. They didn’t even bother ac¬ 
knowledging my letter. If this outfit is 
so high and mighty and don’t give a 
hoot about my reputation suffering in 
recommending their products, they can 
go and jump in the lake. 

Apparently Philco Corporation is not 
“wooing servicemen.” 

J. E. Epperson, 
University City, Mo. 
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Plate Lead 
RELAY 

S-v fiOOO-ohm coll. SPST nor- 
,.,j^roall 3 ’ open contacts. Extra 
sensitive and used for ni8n> 
applications. iVi" high. IH' 
wide, on IH" mtg. cirs 
MA-1903 $1.19 


Silver Hica Button Condensers 



S7.50 per 100 (all one type) 


VI .t-3.'i3e 
yi i itioi 
M.\*3531 
MA S'lO l 
VI.V.-3V3J 
7.1 4 -3.^04 


(G» W ramf 
(I>l nil riiicf 

(p) fiT, nirnf 
( \ I Tl rP’nl 
(111 Tr. iiiuf 
( \) 2fto iiimr 
(D 2.V0 mmf 


M v-350j 
M.h-3:.09 
M -V ■ 

Ma i-.Ut 
M ,1 •3.'*02 
MA-3r>07 
.M.h 3r*lH 


in 
< \i 
(111 
(Cl 
<t)) 
(K) 


360 mraf 
500 nimf 
500 mmf 
50ii iiimf 
r>0ri iiiiii 
50i| aimf 


IA> 200'! nimf 


#18 2-cenducter Wire & Drum 

I sed for rliiininK llo-volt A(’ lines, extension speak 
i»r8. etc. Full 175 fed of highest qualil.v wire with 
tough, wcaliier-resistant Insulalhin. I’omPlete wUli 
hamly drum tor spooling wire lor storage. Limited 
Uiiatiili) ..... $ 2.39 


BRAND new 
METERS 

Dejur Model 310 meter for 
all-around ham and teat 
anpl teat ions, 10 ma DC 
basic movement. 3>4* di¬ 
ameter flange; 2%" body. 
C4i* deep. Stork uP oti 
these while they last 
M A-2038 


$ 1.95 


each 



Iron Cor* FM and AM 
IF TRANSFORMERS 

lllghly efflcleiit for new construction and replacement 
ill-(l adJustalile inm cores proiide lilKti selectlrilv and 
gain. (Inly sduare; spade lug mounting 

M.\ i;:ti 10.7 MC IF Transformer 49c eg 

M.\-2039 45.') KF IF Transformer 35c ea 


INTERCOM TRANSFORMER SET 

One transformer to match Voice roll to grid, another 
for .'VOLfi and similar output tubes. Both of these line 
units ri.l'S a momentary DPDT spring r»*tum push 
burton •sultdi for le.ss than value of one transformer 
alone! These are small, strap monnllng transformers. 

ONLY 98c FOR ALL THREE UNITSl 


GRILLE CLOTH 

Ne\er before at oiir low price! Highest aa 

uuality. golden-lone grille cloth, styled to j| /II 
harmonlxe uiti, all cabinet designs. (Jen w 

erous 50*’ width. per yard 


This Month’s Specials! 

T-17 Microphone and plug; used; good ... Jit 

mb Inm core HF choke; lo» M.V DC ifc 

L'l iiiiiir hutierflv comlenser .... :i2c 

r.<l tiif butterfly con<]enser . . 

Merair> swltili; ftexlhle 16" leads SiDv 

Brand iir^ Ilf 366 Jack Box I9ii 

.'JPDT Slide Switch; hlack hakellte knob 15c 

ORDER FROM THIS AD! 

fsiid deposit with order. Pay balance plus postage 
■n «leli.ir>. lour name on .'lid-AmeHca’s select 
mailing list and get first erack at latest, greatest val 
■ lea ill radio Parts, electronic equipment li|he««. etc 
.'^etid orders to Desk K(‘.69. Mlnlimim order 




Ml D«AM E RICaVo. I 


waiiEkhLi-i 

141/ i, MchlcM Ikv*, SHT 9. 

IW. H. CUcat* Jit, Ik, 





















































Looicin^ for 

Tubes! 

qctt, ^oti 

Yes, we are looking for your excess or 
obsolete tubes. Dig them up TODAY 
and convert them into ready CASH 
NOW... no quantity too large or too 
small... we need them all. 

Send yowr list to: 

MOHAWK ELECTRONICS CO. 

60-C GREENWICH ST.. NEW YORK 6. N. Y. 


WHERE RADIOMEN MEET, EAT and SLEEP 


Visit the 
FAMOUS 
FIESTA 
LOUNGE 
Renowned for 
Fine Food 



^foTE L^TR 


TRANB 


Atlantic City's Hotel of Distinction 

The Ideol Hotel for Rest and Relaxation • 
Beautiful Rooms • Solt Water Baths • Gloss 
inclosed Sun Porches • Open Sun Decks 
atop • Delightful Cuisine • Garage on 
premises. • Moderate Rote Schedule. 

Exclusive Pennsylvania Ave. and Boardwalk 


For Quality Pictures— 

use ZETKA 12y2" and IS" Tubes 

For rich contrast, freedom from ion stain, long life and dependability there 
is no better tube. Limited quantity available now. Write or phone immediately 
as shortages are likely to recur. 

ZETKA TELEVISION TUBES, INC. 

131 Getty Avenue, Clifton, N. J. Phone; Passaic 2-9095 


SPICU1 151 


3 WAY PORTABLE 


KQi A KIT b. a factory finished 
TOP QUALITY PRODUCT. Operates 
on 110-220 V.AC-DC and Battery. 4 
miniature tubes plus selenium rectifier 
4*' Alm’co 5 Speaker. Uses I 671/2 
end I"4'/2 V Battery. Total weight 6 I /2 
lbs. Size: 9- x x a'A" MONEY 

BACK GUARANTEE. 

Rush your order today. 25% with or¬ 
der, Balance C.O.D. 

Kit of Batteries for above $1.95 


SALCO ELECT. DIST. 

110 Marcy Avi. IrDlXI^R 11 N. If, 
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COYNE ELECTRICAL TROl'BLE SHOOTING 
MANUAL, prepared and published by fhe Edu¬ 
cational Book Publishtnir Divtstun—Coyne Elec¬ 
trical and Radio School, ('hicaKO. 9x11 inches, 
626 pajres plus 7-paire index. Price $6.95. 

A parallel work to the familiar radio 
trouble shooters’ handbooks, this larjje 
volume contains circuit diafjrams of 
more than 600 pieces of electrical equip¬ 
ment of all types, data and specifica¬ 
tions where useful, as well as trouble 
shooting*, maintenance, and repair in¬ 
formation. 

The subjects covered include basic 
principles of electricity, measurement 
and tests, transformers, motors, con¬ 
trols, generators and converters, and 
electronics. Refrigeration is dealt with 
under controls. 

Since considerable general informa¬ 
tion as well as specific trouble-shooting 
tips is included in each section, the book 
may be intere.sting to the radioman who 
though not himself a regular electrical 
worker, may need information on the 
principles or details of certain elec¬ 
trical equipment from time to time. The 
general reader will also find the tables, 
symbol charts, and illustrative dia¬ 
grams useful. The drawings are espe¬ 
cially large and clear, and many of 
them cover a full page. 


SURPLUS CIRCUIT DIAGRAMS, published bv 
Triiup EnffincerinK C«., LotiR Beach. Calif. 
II X inches. 30 pages. Price $2,00. 

Circuit diagrams of the R-89- 
A ARN-5A, AN ARC-4, BC-7ad-A, 
BC-221-Q, Collins MBF, BC-1206-C, 
AN APN-1. Navy ARB (CRV 46151), 
BC-412, R-9/APN-4, ID-6/APN-4, AN/- 
ARC-5 receivers and tran.smitters (in¬ 
cluding the v.h.f. transmitter), BC-645, 
SCR-269-G, T-67 ARC3, R-77/ARC-3, 
and R-65 APN-9 are given. A simpli¬ 
fied schematic of the ARB receiver and 
conversion data on the BC-412 radar 
oscilloscope and the BC-645 are also 
included. (The popular SCR-274-N dia¬ 
grams are handled in another book by 
the same publisher.) 


Most of the diagrams are reprinted 
from technical manuals and in some 
cases they were reduced considerably 
to fit the pages of the book. Conse¬ 
quently, several of the diagrams are 
too small to be of great practical value 
unless they are enlarged. In four cir¬ 
cuits, the components are coded and no 
parts values are supplied. It happens 
that these diagrams are large and clear 
and can be used for circuit tracing. 
—R.F,S, 


CYBERNETICS, or Control and Communication 
in the Animal and the Machine, by Norbert 
Wiener. Published by John Wiley & Sons. Inc.. 
New York. 6x9 inches. 194 pages. Price $3.00. 

Cybemefics is a book which may be 
the first publication of a new and very 
important science. Derived from the 
Greek Kybcmetes (a steersman, Latin 
guber)Hifo}\ English governor), it re¬ 
fers to the study of feedback mechan¬ 
isms, such as for example the governor 
of a steam engine, the negative feed¬ 
back in a radio circuit, or the complex 
and little-understood mechanisms by 
which human body and brain unite to 
perform any action. 

Electronic scienti.sts developing feed¬ 
back control mechanisms have been in¬ 
creasingly impressed by the analogy 
between their apparatus and the human 
brain and nervous system. At the same 
time advanced students of the brain 
and nerves discovered essential paral¬ 
lels between the action of the brain and 
nervous system and the feedback ac¬ 
tion of certain electronic apparatus— 
a parallelism so exact that one worker 
in the field stated that he found it 
easier to discuss the nervous system 
with electronic engineers than with 
doctors. A number of meetings between 
representatives of the two groups re¬ 
sulted in laying down plans for common 
and organized study. The book explains 
the subject, outlines the problems and 
reports on progress to date. 



’’Goodnessl They shouldn't permit such language on the radiol" 


JUNE. I 949 



Absolutely No Knowledge 
of Radio Necessary, You 
Need No Additional Parts. The 
PROGRESSIVE RADIO KIT is the Only Com¬ 
plete Kit. Operates on 110-120 Volts AC/OC 


ConUini everything you need. Inttruction book, metel 
chafttts. tubee. condenser*, rvaittort and all otner nec, 
essary radio parts. The S^.p^ge Instruction Book writ, 
ten by expert radio instructors and eng.neers teaches 
yuu to build radios m a profesiional manner. The cir* 
cults are designed to provide excellent performance. 
Altogether, fifteen circuits ar* constructed, including 
11 receivers. 1 audio amotifier and 3 transmitter. 
special offer—E lectrical and Radio Tester sent abso¬ 
lutely free with each Progressive Radio Kit. P us 
FREE Membership in the Progressive Radio Club. En¬ 
titles you to free expert advice and consultation service 
with licensed radio technicians. ORDER VOUR KIT NOW! 



VACUUM TUBE VOLTMETER KIT 

A [.r«>rp.>itioniil iii-fic Ilf lt\t e«i.i[iuen( 
tou ncoii for KM xn I T i Xttruclite steel 
case. hmk i.i \il oe 

taiiriil hcrtiiiliK r->li'liMiex 


5 OSCILLOSCOPE KIT 
AM.FM TELEVISION 


an atisiiliili 'untsl'* ter l 
i.ii. IiiMit iatn-e I 

Mllilil 1lltM4 j-sJt 
I Vltl'l hlthh l-jMik nil 

till I Udv iioi illixi M|.- 



ilON i 

xIavN laill . .k ; 

M It Hiiii . ; 

•V: I 

‘ “ $39.95 


VOLT-OHM.MILLIAMMETER 

KIT 

xill l li' I ■ II -I I II t iliPNlr 1 »Il^ 

tul .. I Itl h: I KHik i4| 

Lkni-Tiirt Ui.M- 
111- irik 


$14.95 


SIGNAL TRACER KIT 

nti liitaliiil-lc .|lii in (i HiI'I*^ -tin 
Kith I-.. It ok i;- Hj.li 
■|txl Iimtriifiii lit - I 


Ifldi, ft 

.95 U 


0 



7 -10' TELEVISION KITS 

laclii|> lijili iMii jltKiiiil 

>• i 'I'liiier—IK I Is.it 

"“I' $59.50 

4 oniiilrte 4ct ot luhiti. l>il|L|||ik 

t’atlKkle Hay Tuhu $39.53 

h ..i.ii> K.ilt aiil aliuliod It ilisiit,,! eoo cn 

Tiiin. 10 I\lt, le,s Iiiirfs . .. $99.50 

iDiiipliie set hf tulM^ iml-ihtik < liIm I, 

lUy Tulle $57.30 

I'ltEK; Television Sertli ne voe^ 


PROGRESSIVE AMPLIFIER Kl* 


IliKli fidelity lliiti.ies4 Vn 1 II 
tier ii!iii|iJite h'iHi ll>e lulies ai.J 
tv .11 seleiiliiit reiiitiers KIthh 
Uuok on AI Dpi liters $16.00 


TV SWEEP 6ENERATOR KIT 

_ l-uiiiue—J Mr.-2n .Mi 

SIGNAL generator KIT 

.*^*’■■**■* ^l‘‘- h'“n<lament,”d. 

■ i ■ ■ ■ Me. ItarmHir.--. 

RF SIGNAL TRACER PROBE KIT 

20 ryc2ei^200 Mi m ;I4 Xtal 



ECONOMY AMPLIFIER KIT.. . SS.K 

Simple ^ ^uild: complete with five tubes. 
_ r KEK: Boo k on Amplifier s. 

5 TUBE AC-DC SUPERHET KIT .... .'TTT$14725 

li*'*^*^ lui^ea and cabinet. 

FK KL; Po<iii on liulldlmg Rer^lvera,. 

4 TUBE AC-DC 2-BAND SUPERHET KIT.$17.45 

tub«*» and cabinet. 

h KKK: Hook on Amateur Radio Ituildlng- 

7 TUBE AC-DC FM RECEIVER KIT.$29.W 

i'^***' tulie* and cabinet. 

_ KREfc; Tete vtn bm and KM S ervicing Notes. 

4 TUBE SUPERHET PORTABLE KIT.STTw 

Compleie with tunes aiKI rablnet: less Iwlierlea,’ 
hREE; B ti ok un UnusuaI Radio Clrc uIts 

AUTOMATIC bike 
RADIO 

t'aii be mounted on a lil 
ctele, or carried as a per 
MKiai portable railio. .-Knp- 
tilled uttli all hievete 
inounting hardware and 
telescopic antenna. Anti 
tliett ffuture 
less battrrles $17.47 


AUTOMATIC CAR RADIO 

6 tubes sitperhet. Three xaiiK 




sitpei 

roinlenter, tits all cars—cast In 
stallatlon — mouniinK brackets 
Ir.-lnled I.Jst price 
$39.95 NOW ONLY $27.97 


ALL MEBCHANOIBE SHippCO 
FOB ICW YORK 

Deduct if full payment accompanies order. BSOk 

deposit required on cOO orders. 

Write for further mtormalion conreming the above 
merchandise. Bend for our Free catalog. 

PROGRESSIVE ELECTRONICS' CO. 

Dept. RE-26 497 Union Avenue 

_ Brooklyn 11, New York _ 
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RELAYS 

FOR EVERY PURPOSE 

Over a JUillion in Stock! 


STANDARD DC TELEPHONE RELAYS 


Manufacturer 

Auto. Elec. 

Aulo. Elec 

Auto. Elec. 

Clare 

Clare 

Guardian 

Strom berg 

Clare 

Auto Elec 

StrombcrS 

Stromberg 

Auto. Elec. 

Auto Elec 

Clare 

Clare 

Clare 

Clare 

Clare 

Auto Elec 

R B.M 

Kellogg 

Stromberg 

Auto. Elec 

Auto Elec 

Ctare 


No. 

Voltage 

Resistance 

Contacts 

RIOI 

24V 

1500 

OPST (NO) 

RI02 

Z4V 

400. 

SPDT 

R 103 

24V 

DUALIOOO 

3PST(NO) 

R105 

24 V 

600 

3PST NO) 

R106 

24 V 

1300 

3PST NC! 

R 15? 

I2V 

50 

DPDT SPST <ND) 

R 153 

12V 

200. 

SPOT SPST NO) 

R 154 

I2V 

200. 

SPST(NO) 

R155 

12V 

100. 

SPST 4N04NC) 

R158 

6V 

50 

4PSTiNO) 

R 159 

6V 

50 

OPST NO) 

R160 

6V 

12 

3PDT 3PST iNO) 

R161 

6V 

10 

3PST 2NC-1N0) 

R-I21 

150V 

5000 

2PST(NO)SPOT 

R-123 

150V 

6300 

SPST(NO) 

R-60? 

150 V 

6500 

3PST NO) 

R-515 

24V 

750 

SPSl (NO) 

R-517 

12V 

250 

DPST(NO) 

R-519 

250V 

14000. 

SPDT 

R 520 

250V 

14000 

OPOT 

R 521 

32V 

1000 

OPOT 

R166 

24 V 

DUAL 200 

DPDT SPST(NO) 

R 168 

24V 

DUAL-200 

4PST NO) 

H 740 

250 3S0V 

400C0 

DPST NO) 

H-241 

48V 

650 

SPDT-SPST iNO) 


Stock 

No 

R-109 
RllO 
R-112 
R-I14 
R 603 
H-239 


TYPE 

18 DC 

TELEPHONE 

RELAYS 

Operating 

Voltage 

Coil 

Resistatice Contacts 

Manufactuier 

24 48V 

4000. 

SPDT 

Auto. Elec 

24-32V 

3500 

SPDT 

Auto Elec 

90 120V 

6500 

SPST NO 

Auto Elec 

24 V 

500 

4PSTiNO) 

Auto. Elec 

24V 

400 

DPST(NO) 

Auto Elec 

2CV 

150 

OPDt SPST I 

NC) RBM* 

24 V 

180 

DPST(NO) 

Auto Elec 


Net 

Each 
Jl.35 
1 10 
1.3S 
1 20 

1.25 
1.10 
125 
1.20 
1.15 
1 10 
1 ID 
1.05 

.90 
1 65 
1.75 
1.75 

1 25 
1.20 
195 

2 10 
1 20 

1 59 
1 20 

2 95 

1.25 

Net 
F ach 
SI 50 
1 50 
1 75 
1 30 
L.25 
1 25 

1.25 



Whether you require large quantities of relays for 
production runs or single units for laboratory or 
amateur work. Wells can make immediate delivery 
and save you a substantial part of the cost. 

Our capable engineering staff is prepared to offer 
assistance in the selection of correct types to suit 
your exact requirements. 

Each relay is brand new, standard make, inspected, 
individually boxed and fully guaranteed. 

The following list represents only a tiny portion of 
our relay stock. Write or wire us for information on 
types not shown. 


CUTLER HAMMER 
HEAVY DUTY CONTACTORS 


SENSITIVE 
DC RELAYS 





SEALED DC TELEPHONE RELAYS 

Stoch Operaling Coit Net 

No VoltaEe Resistance Contacts Manufacturer Each 

R 125 24V 300 DPDT Clare S2 7b 

R 126 90 120 V 2000 OPDT Ctare 3 00 

R-504 24-70V 2800 SPOT Gt C103C25 3 00 

V TYPE DC TELEPHONE RELAYS 


Stock 

No 

R-218 
R 220 
R-221 
R-174 
R175 
R 176 
R 177 
R-600 
R-507 


Stock 

No 

R 169 
R-171 
R172 
R-173 
R 529 


Stock 
I NO 
R 204 
R 205 
I R-224 
H-237 


Operating Coil 

Voltage Resistance Contacts 


4 6V 
75V 
18 24 V 
250V 
350V 
24V 
24V 
8-12V 
24.48V 


1800 

5000 

5000 

5000 

IIOOO 

250 

300 

5000 

lOOO 


SPOT 
SPOT 
SPST NO) 
OPST(NO) 


Net 

Manutacturer Each 
Kurman220CS195 
Allied Coni. 1.20 
Allied Coni. 

G.M 


Slock 

Operating 

Coil 



Net 

No. 

Voltage 

Resistance 

Contacts 

Manufacturer 

Each 

RI78 

24V DC 

100 

SPST (NO lOOA. 

6141H34A 

S3 85 

R-179 

6V DC 

6 5 

SPST NOi 50A 

6041H83A 

3.00 

R-180 

12V DC 

25 

SPST NO) 50a. 

604H308 

3.25 

R-t81 

24V DC 

65 

SPST NO lOOA 

6041H8B 

385 

, H-232 

24 V 

55 

SPST NO) 50A 

Metal Cased 

3 25 

< H-233 

6V 

15 

SPST(NO) 50A. 

Metal Cased 

3.15 

1 H-235 

24V 

70 

SPST iNO)lOOA 

Type B6 

385 


DPDT-DPST (NO) CM 
OPST (NO) C M. 

4PDT G.M. 

SPOT S-Ounn KS 

SPOT-DPST (NC) Guardian 


115 
185 
2.95 
1 50 
1.65 
2.10 
1.15 


DIRECT CURRENT AIRCRAFT CONTACTORS 


TYPE BO DC RELAYS 

Operating Coil /^«t 

Voltage Resistarice Contacts Manufacturer Each 

24V 250 SPST (NO) Allied Coni SI 95 

24V 230 OPDT Allied Coni. 

b-8V 30 DPDT-SPST (NO) Allied Cont 

?6V 5 SPST (NO) Allied Coni. 

24.48V lOOO OPDT Allied Cont. 


Stock 

No. 

R-182 

RI83 

R.]84 
R185 
R 186 
R187 
R-I88 
H.234 


Operating 

Voltage 

Coil 

Resistance 

Contacts 

Net 

Manutacllrer Each 

28V 

80 

SPST 

NO 25 A 

Guardian S1.85 

24V 

60 

SPST 

NO) 50 A 

Allen Bradley 2.75 

28V 

SO 

SPST 

NC)lOOA. 

Type B6A 

General Elec. 2.95 

24V 

100 

SPST 

NOi50 A 

Leach5055ECR 2 75 

24V 

132 

SPST 

NO 50 A. 

Leach 7220-3-243 50 

24V 

lOU 

SPST 

NOiSO A. 

Allen Bradley 2 95 

24V 

200 

SPST 

NO 75 A 

Allied Cent. 2 95 

14V 

45 

SPST 

NO)30 A 

1.65 


2 15 ' 

1 ?0 Stock 

1 25 No. 

2 50 |R.)92 

R 231 
R.256 


ANTENNA CHANGEOVER RELAYS 


TYPE BJ DC RELAYS 

Operating Coil 

Voltage Resistance Contacts Manutacturer Each 

12V 65 OPST (NO) Allied Cont J1 15 

24V 260 OPDT Allied Coni 

12V 75 SPST (NO) Allied Cont 

27V 230 DPDT Allred ConL 


lR-501 

R.503 


Operating 

Coil 


Manufacturer 

Voltage 

Resistance 

Contacts 

6 12V DC 

44 

2PDT 10 AMP 

AMIed-NBS 

12VDC 

100. 

DPOT 6 AMP 

G. E 

24 32V DC 


SPDT OPST (NC) 
IKW 

Guardian 

110 AC 

4 

DPOT (IKW) 

G E. 

12 32VOC 

100 

SPOT 5PST 

G E 500W 


Net 
Each 
SI 35 
I 95 

1 45 
2.45 
1.95 


1.25 1 
115 ; 

1 25 Stock 
i No 
’ H-244 


COMBINATION PUSH BUTTON AND 
REMOTE RELAY 

Operating Coil 

voltage Resistance Contacts Manufacturer 


Nei 

Each 


12-24 V DC Dual 60 SPDT 


CR2791 R106C8 S1.65 


HEAVY DUTY KEYING RELAYS 


Slock 

Operating 

Coil 



Net 1 

No 

Voltage 

Resistance 

Contacis 

Manutacturer 

Ear h 

R 164 

24 32V 

1000 

SPST NO) 

W E 

11 20 1 

R-512 

24 48V 

3500 

OPDl 

W E 

1 30 , 

R-513 

12 24V 

300 

DPDT-DPST NC) 

W E 

1 20 1 

R-514 

4-6V 

60 

SPDT 

W E 

1 05 

•R-526 

6V 

35 

OPDT SPST INC 






INO 

W E 

1 05 1 


AC-STANDARD 

TELEPHONE RELAYS 

1 

Stock 

Operating 

Coil 



1 

No 

Voltage 

Resistance 

Contacts 

Manufacturer 

E Kh 1 

R-212 

90-135V 

- 

none 

Clare 

10 95 

R 213 

5-8V 

_ 

OPST NO) 

Clare 

1 50 . 

R 605 

24V 

— 

3PST fNOi 

Auto Elec 

95 ' 

R-606 

24V 

— 

OPST (INO-INC) 

Auto. Elec. 

.95 

R-607 

24V 

- 

SPST(NO) 

Aulo Elec. 

.95 


Slock 

No 

R 248 
R 244 
R 206 
R 207 
R 219 
R 217 


Operating 
Voltage 
28V DC 
75V AC 
24V DC 
24V OC 
50\' DC 
115 AC 
R 525 24V OC 
R 508 110 AC 


Coil 

Resistance Contacts 


Net 


24 V DC 
24 V DC 
24 V DC 
115 AC 
12VDC 

_ 28V DC 

H 230 12 24 V OC 
H 231 24V 


R 50b 
R 510 
R-604 
H 608 
R 620 
R 223 


150 

265 

150 

210 

1500 

600 

200 

600 

300 

200 

200 

35 

150 

80 

230 


SPST N0)10A 
SPST(NO)20A 
bPDT-3 AMP 
4PDT-3 AMP 
DPST NO 15A 

spdt-10 amp 

OPDT 10 AMP 
SPDT-6 AMP 
DPST(NO 6A 
3PDT 10 AMP 
SPSTiNOi30A 
SPST NO)20 a 
3PST(NO)lOA 
SPST(NOi40A. 
DPST <N0)IDA. 
DPST (NO) 5A. 


adjustable time delay relay 

Manufacturer Each [Stock Operating Coil 

Guard 36471 51 05 NO Voltage Resistance Contacis 

Leach 1327 I 75 IIS^C SPSl NO or 

PSB KL 120 INC; 10 AMPS 

PIb SP 125 DC MECHANICAL ACTION RELAYS 

St DunnlXAX?25 Stock Operating Coil 

Guard 34464 1 25 ( Vottage Resistance 


Manufacturer 
R W Cramer 
l-120Sec 


Cuaul 37189 


Guard 516983 1 05 
St Dunn B2A 1 25 
St. Dunn 1HXX2 25 
Guaid-BK2 105 
Price Bros. 


II IR 527 

I 


RBM 


1 35 
1 20 
1 15 




DIRECT CURRENT 
MIDGET RELAYS 


Stock 

No 

R 197 
jRl98 

!r 199 


Stock 

Operating 

Coil 


No 

Voltage 

Resistance 

Contacts 

R132 

24 V 

300 

DPOT 

R133 

24V 

300 

NONE 

R134 

24V 

250 

4PDT 

R-135 

24V 

300 

SPSl (NO 

R137 

24V 

300 

SPDT 

R-138 

24V 

300 

4PST(NO) 

R-139 

24V 

200 

4PDT 

R 140 

24V 

280 

SPOT 

R 141 

24V 

280 

3PST(NO) 

R-U2 

24V 

400 

DPDT 

R143 

24V 

280 

SPSl(NO) 

R-U4 

24V 

250 

SPST(NO) 

R 145 

24V 

300 

OPST(NO) 

R146 

I2V 

126 

DPST (iNO) 

R 147 

9 14V 

75 

SPOT 

R 148 

12V 

100 

DPOT SPST 

R 149 

6-8V 

45 

SPST (NO 

R 150 

6V 

30 

SPST(NO) 

R-522 

2 6V 

2 

SPST (NO) 

R 523 

90 )25V 

6500 

DPDT 

h 222 

I2V 

100 

OPST NO) 

H 247 

24-32V 

300 

OPOT 

N 243 

24 32V 

300 

4 POT 




DC- 

TYPE 76 

ROTARY 

RELAYS 


Opeiating 

Coil 




Net 

Voltage 

Resistance 

Contacts 


Manufacturer 

E ach 

9-I6V 

70 

DPDT 


Puce Bros. 

SI 65 

916V 

125 

6PST(3NO) 






(3NOSPDT 


Price Bros 

1 65 

24-3?V 

250 

SPDT DPST 

INC) 

Price Bros. 

1 65 

24-32V 

275 

3PDT.SPST 

(NO 

Price Bros. 

1 65 

24 32V 

250 

OPST(NO: SPOT 





(NC)DPDT 


Price Bros. 

165 

9-14V 

60. 

3PST(NO) 


Price Bros. 

1.65 


Stock 

No 

R 511 


' Stock 
No 

R-509 


12V 
6 12V 


Operating 
Voltage 
24V DC 


25 

200 . 


Contacts 
4 Lrwer 
2* Lever 


Manufacturer 
G M 


Net 

Each 


58 95 


Net 
Each 
50 95 
.95 


TYPE C.M.S. RELAY 

Coil 

Resistance 
200 


Contacts 

micro SW 

SPST NOi 


Ner 

Manufacturer Each 
Clare 52 45 


DC CURRENT REGULATOR 

Operating Coil Net 

VollaKe Resistance Contaits Manufacturer Each 

6-12VDC 40 SPSTiNC; G. E 50.85 

LATCH AND RESET RELAY 

Coit Wet 

Resistance Contacts Manulaciurer Each 

10. OPDT 10AMP Si Dunn 

CX.31906 52.85 


DIRECT CURRENT 
KEYING RELAYS 


Coil 

Resistance Contacts 

DPDT 10 AMP 


Guardian 
Price Bros 
Clare 
E Z Elec. 

R B.M. 
Clare 
p& e 
R B.M. 

R B M. 


OPOT 10 AMP 
3PDT 10 AMP 


OPOT 10 AMP 
SPST NO) 


Net 

Manufacture! Each 
Advance Elec 
Type 2000 A 51.15 
‘ ■ 1 20 


Stock 

Operating 

1 No 

Voltage 

R-500 

12V DC 

^ Slock 

Operating 

No. 

Voltage 

R-621 

612V 

Stock 

Operating 

NO 

Voltage 

R 230 

5-8V 


DC-ROTARY STEP RELAY 

Coil 

Resistance 
30 


Contacts 
3 POLE 
23 POSITION 


Manufacturer Each 
W E. 51U.95 


OC-RACHET RELAY 

Coil 

Resistance Contacis 

2 SPDT OPST (NO) 


Net 

Manulacturet Each 
Guardian 52.15 


Guardiait 
Allied Cont. 
TypeNB5 1.35 

leach 

Type 1027 1 05 

OPST (NO 10AMP Leach i 

Typel054SNWl 25 ' 
G.E.Ca 1 15 I 


OPOT 3 AMP 
DPDT 10 AMP 
SPST (NO 
SPD1 2 AMP 

SPDT 10 AMP 


Special Sample Engineering Offer 
Any fen relays listed (one of each type) 
with the exception of Stock Nos. R-621 
and R-246~only $10.00. 


Guardian 1.15 I ORDER DIRECTLY EROM THIS AD OR THROUGH YOUR 
tSTuMOIWitsI lOCAl PARTS JOBBER 

Leach HEM 1.05 | Manufacturers: Write For Ouontity Prices. 

I bistributors: Write For The New Wells Jobber Manual 


320 N. LA SALLE ST., DEPT.-Y, CHICAGO 10, ILL. 


PRrhTCO IN THE U. $. A. fir TH£ CUNEO press, INC, 























FOR EVERY RADIO SERVICEMAN! 

The new Sylvania FM-AM Signal Generator Type 216 


Supplies all signals necessary for complete 
stage*by*stage alignment of AM and FM 
receivers. 

Frequency Coverage: 

80 kc to 60 me AM and 80 kc to 120 me 
FM, eontinuously variable in seven bands on 
fundamento/ frequencies. Useful AM and FM 
hormonies to 240 me. 

For FM service: 

-t-350 ke Sweep: up to 120 me with 60 eps 
modulation. 

l+::75 ke Sweep: up to 120 me with 400 eps 
modulation. 


In addition, sawtooth external modulation 
may be used. 

For AM service: 

r+:15 ke Sweep up to 61 me with 60 eps 
modulation. 

0 to 100% Modulated AM with 400 cps 
modulation. 

In addition, external modulotion may be used. 

Check these Sylvania features! They're "musts" 
for complete FM and AM servicing: 

AM modulation: 0 to 100%, continuously 
variable. 

Accurate calibration: '/a of 1%. 


High rf output: 1 volt on all ranges. 

True rf meter for constant reference level. 
Both step*by-step and smooth attenuator out* 
put controls. 

Regulated power supply. 

Oscilloscope synchronizing voltage output. 
Crystal check point circuit. 

Multiple shielding and filtered for minimum 
leakage. 

Heterodyne detector for frequency compari¬ 
son. 

Mar'resistant, peorUgray crackle finish boked 
on a treated steel case. 





Xo iiiret voiir I M and \M Sfi vire rri|iiii*i iiH iils. 
vniril \saiit Sylvania'-iiii'w .^i^nialr»riii*rai<ird’v|n‘2l6! 

\\ itli it y<Mi i*aii alijiii llu* rf ami i( ioii.-s of all t M 

ami AM adjust all of I'M drtrotors. 

and niak<* ovi'rall rm’ix t»r idnTks. Its liijili lrv«*l <iut- 
|iiit ami a<*i*Mrat«’ raliln'alioii make it also a % ahialili' 
instrinmuit f<H‘ otht'r srrs iff and lalioratory ust*s if* 
(|uinng a liijrh «jiiali(y rf sijinal s<nin*f. Ufantifid 
8tylin|; in kffpiii|r with imnlfrii .sfr\in* shopfnvir4>n- 
niciit. Diiiifiisions: 11-3/8'* \ IT-1/U>" x 
W fipht: 2m Ihs. Prierd at §lK9.50. Mail fonpon for 
foiuplflf d«‘tailsl 

SYLVANIA 

ELECTRIC 

ELECTRONIC DEVICES; RADIO TUBES: CATHODE RAY TUBES; FLUORESCENT 
LAMPS, FIXTURES, WIRING DEVICES. SIGN TUBING; LIGHT BULBS; PHOTOUMPS 






























How would you solder a wire to a 
crystal? I his must be clone for most 
of those wafer-thin plates of quartz 
used in electrical circuits. They play 
a l)ii^ part in the myriad-cliannel tele- 
j)lione system that utilizes coaxial 
cables. 

This is how Bell [laboratories sci¬ 
entists solved the f rohleni: A spot of 
[)aste containing silver is deposited on 
the cry>tal and bonded to it by oven 
heal. The crystal is then vapor-plated 
with a thin layer of silver. Then a fine 
wire is soldered to the spot by a con¬ 
centrated blast of hot air. The result 


is a rugged electrical connection to 
the surfac'e of the crystal which does 
not interfere with its vibrations. 

Sealed in gla.ss tubes, the crystals 
arc precise and reliable performers in 
the telephone system, llacli is a crystal 
gate to a \^oiceway, separating 
conversation from the hundreds of 
others which may be using a pair of 
coaxial conductors, at the same time. 

This spot of paste, this tiny wire, 
this pufi' of air are among the tremen¬ 
dous trifles which concern Bell I'ele- 
phone Laboratories in finding new 
ways to improve your telephone service. 


BELL TELEPHONE LABORATORIES 

EXPLOKING AND INVENTING. DEVISING AND PERFECTING, FOR 
CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE 














